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About the Center for Evidence-based Policy

The Center for Evidence-based Policy (Center) is recognized as a national leader in evidence-
based decision making and policy design. The Center understands the needs of policymakers
and supports public organizations by providing reliable information to guide decisions,
maximize existing resources, improve health outcomes, and reduce unnecessary costs. The
Center specializes in ensuring diverse and relevant perspectives are considered, and
appropriate resources are leveraged to strategically address complex policy issues with high-
quality evidence and collaboration. The Center is based at Oregon Health & Science University
in Portland, Oregon.

Nature and Purpose of Technology Assessments

This technology assessment report is based on research conducted by a contracted technology
assessment center, with updates as contracted by the Washington State Health Care Authority.
This report is an independent assessment of the technology question(s) described based on
accepted methodological principles. The findings and conclusions contained herein are those of
the investigators and authors who are responsible for the content. These findings and
conclusions may not necessarily represent the views of the HCA/Agency and thus, no statement
in this report shall be construed as an official position or policy of the HCA/Agency.

The information in this assessment is intended to assist health care decision makers, clinicians,
patients and policy makers in making sound evidence-based decisions that may improve the
quality and cost-effectiveness of health care services. Information in this report is not a
substitute for sound clinical judgment. Those making decisions regarding the provision of health
care services should consider this report in a manner similar to any other medical reference,
integrating the information with all other pertinent information to make decisions within the
context of individual patient circumstances and resource availability.

This document was prepared by the Center for Evidence-based Policy at Oregon Health & Science University
(the Center). This document is intended to support organizations and their constituent decision-making
bodies to make informed decisions about the provision of health care services. The document is intended as a
reference and is provided with the understanding that the Center is not engaged in rendering any clinical,
legal, business or other professional advice.

The statements in this document do not represent official policy positions of the Center. Researchers and
authors involved in preparing this document have no affiliations or financial involvement that conflict with
material presented in this document.
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EXECUTIVE SUMMARY
Background

Gastroesophageal Reflux Disease

Gastroesophageal reflux disease (GERD) is the most common outpatient gastrointestinal diagnosis in the
United States, with a prevalence of 10% to 58.3% and an annual incidence of 0.38% to 0.45% (Lacy 2010;
Sobieraj 2011). The Montreal consensus panel, an international Consensus Group tasked with developing a
global definition and classification of GERD, reached strong consensus in defining GERD as “a condition which
develops when the reflux of stomach contents causes troublesome symptoms and/or complications” (Vakil
2006, p. 1903). Common symptoms of GERD include heartburn (defined as a burning sensation behind the
breastbone), regurgitation and chest pain (Vakil 2006). Obesity; the presence of a hiatal hernia; and the use of
estrogen, nitrates, anticholinergics, and tobacco products are considered risk factors for GERD (Lacy 2010).
Gastroesophageal reflux disease can lead to a decreased quality of life and to more severe conditions such as
esophagitis, Barrett’s esophagus, and adenocarcinoma of the esophagus (University of Michigan Health
System 2007).

Dyspepsia
Dyspepsia is estimated to range in prevalence in the United States from 2.9 to 34.4% (Sobieraj 2011). The

Rome Il Committee defines dyspepsia as having one or more of the following symptoms: epigastric pain or
burning; postprandial fullness; and/or early satiety (Tack 2006). Other dyspeptic symptoms may include
nausea and vomiting, upper abdominal bloating, heart burn, and regurgitation (Goswami 2012). Dyspepsia
symptoms are distinguished from GERD as not being “troublesome” enough, referring to the Montreal
definition of GERD; however, many authors have used the terms interchangeably.

Diagnostic Procedures

The signs and symptoms of GERD, dyspepsia, and other more severe conditions such as Barrett’s esophagus,
can be very similar, and diagnostic procedures can be used to establish a diagnosis and rule out other possible
conditions. Diagnostic procedures for dyspepsia and GERD can include questionnaires, empiric therapeutic
trial; pH monitoring; upper endoscopy; and/or double contrast barium swallow (Lacy 2010).

Key Questions

KQ1. What is the evidence of effectiveness for early treatment strategies that include upper endoscopy
compared with empiric medical management?

KQ2. Are there clinical signs and symptoms useful to identify patients for whom early endoscopy is effective
to improve health outcomes and/or disease management?

KQ3. For what diagnoses and within what time frames, is repeat endoscopy indicated versus other tests or
no follow-up tests for surveillance of disease progression and/or treatment response? Does repeat
endoscopy change treatment and outcome?

KQ4. What are the potential harms of performing upper endoscopy in the diagnostic or treatment planning
workup of adults with upper Gl symptoms? What is the incidence of these harms? Include consideration of
progression of treatment in unnecessary or inappropriate ways.

Center for Evidence-based Policy 3
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KQ5. What is the evidence that upper endoscopy has differential efficacy or safety issues in sub
populations? Including consideration of:

a. Gender

b. Age

c. Psychological or psychosocial co-morbidities

d. Other patient characteristics or evidence based patient selection criteria, especially

comorbidities of diabetes, high BMI, and chronic ingestion of alcohol
e. Provider type, setting or other provider characteristics

f. Payer / beneficiary type: including worker’s compensation, Medicaid, state
employees?

KQ6. What is the evidence of cost and cost-effectiveness of endoscopy compared to other treatment
strategies when used in diagnostic or treatment planning workups of adults with upper Gl symptoms?

Methods

A systematic review using best evidence methodology was used to search and summarize evidence for Key
Questions #1 through #5 as outlined below:

e Completed search of the Medicaid Evidence-based Decisions Project primary evidence sources.

e Existing high quality systematic reviews (SRs) and technology assessments (TAs) summarized for each
Key Question.

e If there were two or more comparable SRs or TAs identified and one was more recent, of better
quality, or more comprehensive, then the other review(s) were excluded.

e Additional search of the MEDLINE® database completed to identify subsequently published studies.
Individual studies published after the search dates of the last high quality review were appraised and
synthesized with the results of the high quality SRs.

e |f there were no high quality reviews identified, a search, appraisal, and summary of primary individual
studies was completed for the last 10 years (January 2002 to January 2012).

Evidence — Inclusion Criteria and Quality Assessment

For this WA HTA report, a search was conducted to identify published SRs and individual studies (from January
2002 to January 2012) in the MEDLINE® database. An additional search using the Medicaid Evidence-based
Decisions (MED) Project primary sources was completed to identify SRs and TAs (from January 2002 to January
2012).

Articles were included if the details on the study population incorporated abstractable information about
adults presenting with initial complaints of upper gastrointestinal (Gl) symptoms, dyspepsia or GERD. For Key
Questions #1, #3, #4, and #5, SRs, TAs, meta-analyses, randomized controlled trials (RCTs), and controlled
clinical trials or comparative observational studies were included. For Key Question #2, the same articles were
included in addition to non-comparative cohort studies and case series. For Key Question #6, all relevant
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economic evaluations, cost-effectiveness analyses, and economic simulation models were included. Exclusion
criteria includes long term treatment of GERD, confirmed Barrett’s esophagus diagnosis, wireless capsule
endoscopy, previous Gl and anti-reflux surgeries, and studies exclusively containing Asian populations.

The methodological quality of the included studies was assessed using standard instruments developed and
adapted by the Center for Evidence-based Policy and the MED Project that are modifications of the systems
used by the National Institute for Health and Clinical Excellence (NICE) and the Scottish Intercollegiate
Guidelines Network (SIGN) (NICE 2009; SIGN 2009). Each study was assigned a rating of good, fair, poor based
on its adherence to recommended methods and potential for biases. The methodological quality of the
economic studies was rated (good, fair, poor) using a standard instrument developed and adapted by the
Center for Evidence-based Policy and the MED Project that is based on modifications of the BMJ (Drummond
1996), the Consensus on Health Economic Criteria list (Evers 2005), and the NICE economic evaluation
checklist (NICE 2009). The overall strength of evidence was rated (high, moderate, low) using a modified
version of the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system
(Guyatt 2008).

Guidelines

A search for relevant clinical practice guidelines was conducted using a list of predetermined high quality
sources from the MED Project and additional relevant specialty organizations and associations. Guidelines
included were limited to those published after 2006. The methodological quality of the guidelines was
assessed using an instrument adapted from the Appraisal of Guidelines Research and Evaluation (AGREE)
Collaboration (AGREE Next Steps Consortium 2009). Each guideline was assigned a rating of good, fair, poor
based on the adherence to recommended methods and the potential for biases.

Policies

At the direction of the WA Health Technology Assesment (WA HTA) program, select payer policies were
searched and summarized. Aetna, Blue Cross Blue Shield, GroupHealth, and Medicare National and Local
Coverage Determinations (NCD and LCD, respectively) were searched using the payers’ websites.

Findings

The MED Project primary sources identified two SRs and TAs and nine economic studies. For the Key
Questions, the MEDLINE® search retrieved 1,316 citations, of which one review and seven articles
representing seven studies were included.

KQ1. What is the evidence of effectiveness for early treatment strategies that include upper endoscopy
compared with empiric medical management?

One good quality systematic review (Delaney 2005) included two separate meta-analyses, one of early
endoscopy versus empiric PPl and one of early endoscopy versus test-and-treat for H. pylori. The first meta-
analysis included five RCT’s and found no difference in symptomatic cure at 12 months between endoscopy
and PPl arms. The second meta-analysis, also including five RCT’s of which one (Duggan 1999) was in the first
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MA, was first done by pooling trial-level data. This analysis found no difference in effect (RR 0.95, 95% Cl 0.79
to 1.15), but a high degree of statistical heterogeneity. When an alternate analysis of these same five studies
was done using individual patient data (IPD), there was no longer statistical heterogeneity and a small but
statistically significant benefit to upper endoscopy emerged (Peto OR 0.75, 95% Cl 0.58 to 0.96; RR 0.95, 95%
C10.92 to 0.99).

A single fair quality prospective cohort study (Madan 2005) of 70 patients found that 24-hour pH monitoring is
the most accurate single diagnostic test for GERD, when a concordance of three separate tests is taken as the
gold standard. However, the authors note that there are barriers to its widespread use including invasiveness,
cost, and availability. A serial application of an omeprazole challenge test, endoscopy, and finally
histopathology achieves a sensitivity of 100% for GERD diagnosis.

Overall, the evidence does not point to a clinically relevant benefit of prompt upper endoscopy over test and
treat strategies or empiric PPI therapy for uninvestigated GERD symptoms in the primary care setting.

Overall strength of evidence: High

KQ2. Are there clinical signs and symptoms useful to identify patients for whom early endoscopy is effective
to improve health outcomes and/or disease management?

One good quality systematic review of 57,363 patients in 17 prospective cohort studies (Vakil 2006) found that
alarm symptoms, clinical opinion, and computer modeling programs based on symptom questionnaires were
all unreliable predictors of gastrointestinal malignancy. Sensitivity ranged from 0% to 83% while specificity
varied from 40% to 98%. A good quality prospective cohort study (Marmo 2005) found cancer in 0.9% of
patients presenting with uncomplicated dyspepsia (i.e. without alarm symptoms) and the findings suggest that
risk is correlated with age >35 for males and >57 for females. A fair quality prospective cohort study (Rossi
2002) determined that ASGE guideline criteria were poorly correlated with clinically relevant endoscopic
findings, although their presence does marginally increase the pre-test probability of endoscopy (from 45% to
47%) and their absence lowers it (from 45% to 29%). A second fair-quality prospective cohort study (Bowrey
2005) in the setting of open-access endoscopy found that 15% of the patients with esophagogastric carcinoma
did not present with alarm symptoms and may have suffered delayed diagnosis without early endoscopy;
however, there was an unusually high prevalence (3%) of cancer in the study population. Finally, a fair-quality
prospective cohort study of primary care patients with uninvestigated dyspepsia (Veldhuyzen van Zanten
2006) found that Barrett’s esophagus was most likely in patients who were male, >50 years old, had symptoms
of at least 5-10 years duration, and suffered predominantly from reflux.

Vakil and colleagues (2006) suggest that, in the absence of compelling predictors, the concept of “alarm
symptoms” should not be abandoned at this time. They suggest age greater than 55 as “the most logical
alternative strategy... because the incidence of upper Gl malignancy is negligible in Western populations at
younger ages and only rises in prevalence above the age of 55 years” ( p. 398). Marmo and colleagues (2005)
suggest that age should be lower (35) for males and could be higher (57) for females.

Overall strength of evidence: Moderate

Center for Evidence-based Policy 6
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KQ3. For what diagnoses and within what time frames, is repeat endoscopy indicated versus other tests or
no follow-up tests for surveillance of disease progression and/or treatment response? Does repeat
endoscopy change treatment and outcome?

Only one study, a prospective cohort study of good quality (Westbrook 2005), addressed the question of
repeat endoscopy in patients who initially presented with dyspeptic symptoms and had non-malignant
endoscopic findings. About a third of these patients underwent a subsequent endoscopy within nine years of
the index study. The results of these later endoscopies are not known; however, patients who had further
endoscopy were neither more nor less likely than other patients to be symptomatic eight to nine years after
the index study (x’=0.6, df=1, P > 0.05). Overall, evidence is insufficient to suggest repeat endoscopy to any
patients with initial dyspepsia who have non-malignant findings on their index endoscopy.

Overall strength of evidence: Low

KQ4. What are the potential harms of performing upper endoscopy in the diagnostic or treatment planning
workup of adults with upper Gl symptoms? What is the incidence of these harms? Include consideration of
progression of treatment in unnecessary or inappropriate ways.

Unfortunately there were no studies that could be included for this Key Question. All but one of the
systematic reviews, meta-analyses, and economic evaluations (Ford 2005) neglected to factor harms of
endoscopy into their reports. According to the authors of one economic evaluation (Spiegel 2002), most harms
of endoscopy are cardiorespiratory in nature; that is, related to the procedure sedation rather than the
endoscope itself. These authors used a 0.02% incidence of severe harms and modeled their economic
assumptions on the surgical repair of perforation.

Our search identified no data on harms associated with empiric acid-suppression or H. pylori test-and-treat.
Overall strength of evidence: Insufficient
KQ5. What is the evidence that upper endoscopy has differential efficacy or safety issues in sub
populations? Including consideration of:
g. Gender
h. Age
i. Psychological or psychosocial co-morbidities

j- Other patient characteristics or evidence based patient selection criteria, especially
comorbidities of diabetes, high BMI, and chronic ingestion of alcohol

k. Provider type, setting or other provider characteristics
I. Payer / beneficiary type: including worker’s compensation, Medicaid, state
employees?

The search uncovered no evidence related to most of the subpopulations named in this Key Question. Age was
the only factor associated with differential effectiveness in one good quality meta-analysis (Ford 2005). The
authors of this study performed subgroup analyses based on age, gender, predominant symptom, and
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presence of H. pylori. There was a small but statistically significant benefit of endoscopy in patients 50 years of
age and older (RR=0.90, 95% Cl 0.82 to 1.00, p < 0.05); no other associations were found. A good-quality
prospective cohort study (Marmo 2005) found that patients with malignancy were on average 20 years older
than patients without malignancy (p < 0.001). A fair-quality prospective cohort study (Bowrey 2005) also found
increasing prevalence of malignancy with rising age. In a good quality economic evaluation simulation model
(Barton 2008), relative effectiveness of interventions was the same in hypothetical 30 year olds as in
hypothetical 60 year olds. A poor quality retrospective chart review of VA patients (Connor 2004) failed to find
any correlation between significant endoscopic findings (Barrett’s esophagus and/or erosive esophagitis) and
age, gender, race, or NSAID use.

Overall strength of evidence: Moderate (Age), Insufficient (All others)

KQ6. What is the evidence of cost and cost-effectiveness of endoscopy compared to other treatment
strategies when used in diagnostic or treatment planning workups of adults with upper Gl symptoms?

With the exception of empiric therapy for US 30 year olds, all five good quality studies (Barkun 2010; Barton
2008; Makris 2003; Spiegel 2002; You 2006), one of two fair quality studies (Duggan 2008), and one of three
poor quality studies (Klok 2005) favored H. pylori test-and-treat as the most cost-effective strategy for adults
with uninvestigated symptoms of dyspepsia and/or GERD.

Only two studies, a second-order simulation model and a decision analysis (Barton 2008; Spiegel 2002,
respectively), both of good quality, evaluated the cost-effectiveness of different management strategies for
new upper gastrointestinal symptoms in a US population. In the Barton study (2008), empiric PPl was the
strategy of choice for 30 year old patients, and test-and-treat for H. pylori was the most cost-effective
intervention for 60 year olds. Spiegel and colleagues (2002) looked only at patients less than 45 years of age,
and determined that adding a 6-week trial of PPl to the test-and-treat strategy improved its cost-effectiveness.
A good quality economic evaluation of Canadian individual patient data (Barkun 2010) concluded that no one
strategy was the most clearly cost-effective, but at a clinically relevant willingness-to-pay threshold of
CANS30,000 to 70,000 per quality adusted life year (QALY), omeprazole treatment based on the CanDys
protocol (which incorporates test-and-treat for those without heartburn or reflux as the predominant
symptom) was the most cost-effective. Two other good quality models (Makris 2003; You 2006) also favored
the test-and-treat approach, along with one fair and one poor quality RCT (Duggan 2008; Klok 2005,
respectively).

One fair quality decision analysis (Garcia-Altés 2005) favored a screening questionnaire followed by prompt
endoscopy for high-risk patients. Two poor quality RCTs (Giannini 2008; Kjeldsen 2007) found empiric PPI to be
the most cost-effective alternative, but did not include comparison to H. pylori testing and treatment. There
were no economic studies that found prompt endoscopy to be the most cost-effective intervention.

Overall strength of evidence: Moderate
Guidelines

Three guidelines (American Gastroenterological Association (AGA) 2008; American Society for Gastrointestinal
Endoscopy (ASGE) 2007a; ASGE 2007b) were identified in relation to the role of endoscopy for the diagnosis
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and early management of dyspepsia and GERD. An additional guideline specifically related to modifications in
endoscopic practice for the elderly was identified from the ASGE (2006).

Role of Endoscopy in the Diagnosis and Management of GERD

The AGA (2008) guideline, rated as good quality, recommends endoscopy to evaluate patients who have not
responded to empirical trial of twice-daily PPl therapy and who have suspected esophageal GERD symptoms.
The AGA (2008) recommends against routine endoscopy for patient with GERD for assessment of disease
progression, and finds insufficient evidence for routine upper endoscopy to reduce mortality from esophageal
cancer.

The ASGE (2007a) guideline, rated as fair quality, recommends that GERD can be diagnosed based on typical
symptoms alone without the need for endoscopy, except in patients with alarm symptoms. In addition, the

ASGE (2007a) recommends endoscopy for evaluation of patients for the screening of Barrett’s esophagus as
clinically indicated, for patients with suspected extra-esophageal manifestations of GERD, or with recurrent
symptoms after endoscopic or surgical antireflux procedures.

The ASGE (2006) guideline, rated as poor quality, recommends that endoscopy only be conducted in an elderly
population when the results will influence clinical management or outcomes. The guideline states that
endoscopy preparation does not differ for geriatric populations, and that intensified monitoring may be
appropriate for many elderly patients.

Role of Endoscopy in the Diagnosis and Management of Dyspepsia

The ASGE (2007b) guideline, rated as fair quality, recommends that patients between the age 45 to 55 years
who have new onset dyspepsia and those who have alarm features should undergo an endoscopy. For
patients without alarm features for which there is clinical suspicion of malignancy, the ASGE (2007b) guideline
recommends endoscopy should be considered. For patients that are younger than 50 years old and are H
pylori negative, the ASGE (2007b) guideline recommends an initial endoscopy or a short trial of PPl acid
suppression.

Policy Considerations

At the direction of WA HTA, this review searched for Medicare, Aetna, Regence BCBS, and GroupHealth
policies addressing coverage of upper endoscopy for patients with symptoms of GERD. A Medicare NCD for
“endoscopy” allows coverage of “endoscopic procedures when reasonable and necessary for the individual
patient” (Centers for Medicare and Medicaid Services (CMS) 2012). Medicare contractor LCDs may further
define criteria constituting reasonable and necessary use of the procedure. However, there are no relevant
LCDs applicable to Washington or the Northwest Region (CMS Region X). Among private payers searched,
Aetna is the single payer that outlines coverage criteria for upper endoscopy. Aetna’s policy sets forth detailed
clinical indications for the use of upper endoscopy in the following categories: high risk screening, diagnostic,
therapeutic, and sequential or periodic surveillance. The policy excludes coverage of upper endoscopy as
experimental and investigational in several explicit circumstances.

Overall Summary

Center for Evidence-based Policy 9
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Evidence

There are a variety of options for initiating workup and treatment of patients presenting with uninvestigated
dyspepsia and/or GERD symptoms. A good quality systematic review (Delaney 2005) and a fair quality
prospective cohort study (Madan 2005) show that non-invasive strategies, such as an empiric trial of PPl or H.
pylori test and treat, are equally as effective as prompt endoscopy for achieving symptom improvement. A 24-
hour esophageal pH study might be the gold standard for GERD diagnosis according to the Madan study
(2005), but its clinical usefulness is limited by invasiveness, cost, and availability.

There is wide acceptance of the use of “alarm symptoms” such as anemia, dysphagia, and unintentional
weight loss to determine patients’ need for prompt endoscopy. Patients with these symptoms are excluded
from trials of endoscopy for GERD or dyspepsia, on the grounds that they represent a population with a
higher-than-normal risk of malignancy. Clinical guidelines invoke these alarm features as indications to bypass
empiric treatment or non-invasive testing and move straight to endoscopy. One good quality meta-analysis
(Vakil 2006) and one fair-quality prospective case series (Rossi 2002) both agreed that alarm symptoms, as
well as clnical opinion, are poor predictors of gastrointestinal malignancy. However, at this time there is no
compelling evidence as to what should replace them. Vakil and colleagues (2006) do point out the very low
incidence of Gl malignancy in Western populations below the age of 55, and note that an age cutoff may be
appropriate in formulating a strategy for use of endoscopy.

One meta-analysis that included prespecified subgroup analyses did show that there was a small but
statistically significant effect in favor of endscopy for patients aged 50 years and older. Other subgroup
analyses based on gender, predominant symptom, and presence of H. pylori showed no difference in the
effectiveness of endoscopy between groups. A poor quality retrospective cohort study failed to demonstrate
any significant associations between meaningful endoscopic findings and patient demographics (e.g., age,
race, or gender) or NSAID use.

Patients with findings of malignancy or other serious pathology on endoscopy will be followed up
appropriately. But for those whose endoscopic diagnosis was nothing more serious than esophagitis and/or
peptic ulcer disease, is there an indication to perform a follow-up endoscopy? One good quality prospective
cohort study (Westbrook 2005) followed patients who had presented initially with dyspepsia for eight to nine
years after their index endoscopy. More than half of patients had persistent symptoms, and those who had
undergone repeat endoscopy (31%) were neither more nor less likely to be symptomatic than those who had
not. The study did not, however, assess the findings of these subsequent endoscopies.

There is very little recent data on the harms of upper endoscopy when performed for dyspepsia and/or GERD.
The author of one economic evaluation noted that complications are commonly cardiorespiratory (related to
sedation), and for purposes of the model used an incidence of severe harms of 0.02%. We found no studies
reporting harms associated with empiric acid-suppressing medication or H. pylori test-and-treat.

There have been several studies of varying quality that have attempted to determine the most cost-effective
means of managing the uninvestigated patient with dyspepsia. Five good quality economic evaluations, along
with one of fair quality and one poor quality study, have identified an H. pylori test-and-treat strategy as the
most cost-effective option. The one exception is a US study that looked at a hypothetical population of 30 year
olds and preferred empiric PPI for this younger age group. Two poor quality RCTs also recommended empiric
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PPl as a more cost-effective choice than endoscopy. There were no studies that demonstrated prompt
endoscopy to be the most cost-effective option.

Guidelines

Four guidelines (one good, two fair, and one poor quality) discuss the role endoscopy in the diagnosis and
early management of dyspepsia and GERD. One guideline (AGA 2008) recommends endoscopy to evaluate
patients who have not responded to PPI therapy and have suspected GERD symptoms. A fair quality guideline
(ASGE 2007a) recommends the use of endoscopy for the screening of Barrett’s esophagus as clinical indicated,
in patients with recurrent symptoms after endoscopic or surgical antireflux procedures, and/or patients with
suspected extra-esophageal manifestations of GERD. One poor quality guideline (ASGE 2006) recommends
endoscopy only be conducted in an elderly population when the results will influence clinical management or
outcomes, that endoscopy preparation does not differ for geriatric populations, and that intensified
monitoring may be appropriate for many elderly patients. The AGA (2008) recommends against routine
endoscopy for patient with GERD for assessment of disease progression, and finds insufficient evidence for
routine upper endoscopy to reduce mortality from esophageal cancer.

One fair quality guideline (ASGE 2007b) specifically recommends endoscopy in patients between the age 45 to
55 years who have new onset dyspepsia and those who have alarm features should undergo an endoscopy, or
for patients without alarm features for whom there is clinical suspicion of malignancy. The ASGE (2007b)
guideline recommends either endoscopy or a short trial of PPl acid suppression for patients who are younger
than 50 years old and are H. pylori negative.

Policies

This review identified two payers, Medicare and Aetna, with policies addressing coverage of upper endoscopy
for patients with symptoms of GERD. Medicare has issued a general NCD for “endoscopy” allowing coverage
of “endoscopic procedures when reasonable and necessary for the individual patient” (CMS 2012). There are
no LCDs applicable to Washington or the Northwest Region that further define criteria constituting
“reasonable and necessary” use of the procedure. Among private payers, Aetna has issued a policy setting
forth detailed clinical indications for the use of upper endoscopy in the following categories: high risk
screening, diagnostic, therapeutic, and sequential or periodic surveillance. The policy excludes coverage of
upper endoscopy as experimental and investigational in several explicit circumstances.

Discussion and Limitations of the Evidence

Upper endoscopy for diagnosis of GERD and other upper gastrointestinal symptoms is a thorny topic,
subject to many sources of imprecision and potential bias. First, there is the problem of defining which
symptoms are indicative of gastro-esophageal reflux disease, and which are dyspepsia. In a primary care
office setting, patients are rarely clear-cut members of one category or the other. Second, there is the
guestion of practice setting. Some studies look only at patients in primary care, while others include
patients in a specialty referral setting such as an endoscopy center. Depending upon the health care
system, patients may or may not be able to self-refer into these specialty centers. Therefore it becomes
unclear whether patients in a primary care setting and those in a specialty center are in fact comparable
populations.
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There is not a consensus on how outcomes should be measured in patients who are treated for
dyspepsia or GERD. Several symptom scoring tools exist, some of which are validated. When data are
pooled into meta-analyses, these symptom scores are necessarily dichotomized into “cured” versus “not
cured,” or “improved” versus “not improved.” A cost-utility analysis that converts these symptom scores
into QALYs is one further step removed from the actual patient experience.

Economic modeling studies and cost-effectiveness analyses in this report came to a consensus around
one type of intervention as being generally the most cost-effective (test-and-treat), and initial endoscopy
as being less cost-effective. Using incremental cost-effectiveness ratios (ICERs) allows for some degree of
comparison across multiple nations whose health care costs may be defined in radically different ways.
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A"‘Washington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

Background

Gastroesophageal reflux disease

Gastroesophageal reflux disease (GERD) is the most common outpatient gastrointestinal diagnosis in the
United States, with a prevalence of 10% to 58.3% and an annual incidence of 0.38% to 0.45% (Lacy 2010;
Sobieraj 2011). Over 60 million Americans experience GERD-related heart burn once a month and over 25
million experience GERD-related heartburn on a daily basis (University of Michigan Health Systems (UMHS)
2007). The Montreal consensus panel, an international Consensus Group tasked with developing a global
definition and classification of GERD, reached strong consensus in defining GERD as “a condition which
develops when the reflux of stomach contents causes troublesome symptoms and/or complications” (Vakil
2006, p. 1903). Under this definition, symptoms, as determined by the patient in clinical practice, are
considered troublesome when they adversely affect an individual’s well-being; reflux symptoms that are not
troublesome by the patient should not be diagnosed as GERD (Vakil 2006).

Common symptoms of GERD include heartburn (defined as a burning sensation behind the breastbone),
regurgitation and chest pain (Vakil 2006). Physiologic causes of GERD include an increased number of transient
lower esophageal sphincter relaxations, ineffective esophageal motility, and reduced lower esophageal
sphincter tone (Lacy 2010). Obesity; the presence of a hiatal hernia; and the use of estrogen, nitrates,
anticholinergics, and tobacco products are considered risk factors for GERD (Lacy 2010). Gastroesophageal
reflux disease can lead to a decreased quality of life and to more severe conditions such as esophagitis,
Barrett’s esophagus, and adenocarcinoma of the esophagus (UMHS 2007).

Dyspepsia

Dyspepsia is estimated to range in prevalence in the United States from 2.9 to 34.4% (Sobieraj 2011). The
Rome Il Committee defines dyspepsia as having one or more of the following symptoms: epigastric pain or
burning; postprandial fullness; and/or early satiety (Tack 2006). Other dyspeptic symptoms may include
nausea and vomiting, upper abdominal bloating, heart burn, and regurgitation (Goswami 2012). Dyspepsia
symptoms are often distinguished from GERD as not being “troublesome” enough, referring to the Montreal
definition of GERD; however, many authors have used the terms interchangeably.

Diagnostic Procedures

The signs and symptoms of GERD, dyspepsia, and other more severe conditions such as Barrett’s esophagus,
can be very similar, and diagnostic procedures can be used to establish a diagnosis and rule out other possible
conditions. Diagnostic procedures for GERD vary according to specificity and sensitivity of testing accuracy.
Additionally, some diagnostic procedures may allow for additional testing, such as a biopsy, if warranted. This
section gives an overview of the different diagnostic procedures possible for patients with symptoms of GERD.

Questionnaires — questionnaires have been used to improve the accuracy of diagnosing GERD
symptoms. Many of the questionnaires have limited sensitivity and specificity, and tend to lack cross-
cultural validity. Currently, there is no “gold standard” questionnaire (Lacy 2010).

Empiric Therapeutic Trial — proton pump inhibitor (PPI) response is often used by clinicians in
detecting the presence or absence of GERD (Lacy 2010). A trial of PPI typically includes twice daily
dosing for four weeks (Kahrilas 2008). A daily dose of 40 to 80mg of omeprazole is the most common
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PPI regimen used in clinical empiric therapy studies (Lacy 2010). The sensitivity and specificity of this
PPI test ranges from 62 to 92% and 36 to 100%, respectively (Lacy 2010).

pH Monitoring — pH monitoring as a diagnostic procedure refers to a broad range of tests that monitor
the reflux of acid between the stomach and the esophagus through the peristalsis and contractile
pressures in the esophagus (Lacy 2010). This procedure places a thin plastic catheter through the
nostril and down the back of the throat, into the esophagus (Lacy 2010). The catheter, a sixteenth of an
inch in diameter, has an acid sensor at its tip and is placed directly above the lower esophageal
sphincter (Lacy 2010). Several other types of pH monitoring exist including ambulatory pH probes;
ambulatory impedance monitoring; and capsule (wireless) pH monitoring (Lacy 2010).

Upper Endoscopy — this diagnostic procedure, also called esophagogastroduodenoscopy (EGD), uses a
thin scope with a light and camera at its tip to look inside of the upper digestive tract. Endoscopy tends
to have a lower sensitivity and specificity than pH monitoring, although has a high specificity (95%) for
diagnosing Barrett’s esophagus (Lacy 2010). During the endoscopic procedure, tissue samples of the
digestive tract can be obtained through a biopsy (Lacy 2010). The use of newer types of endoscopy for
diagnosing GERD, such as narrow band imaging, chromoendoscopy, confocal endomicroscopy, capsule
endoscopy, and ultra-thin, unsedated transnasal endoscopy care are considered controversial due to
the lack of comparison with other validated tests (Lacy 2010).

Double Contrast Barium Swallow — this diagnostic procedures scans for signs of reflux during the
examination and looks for morphologic evidence of reflux esophagitis (Lacy 2010). Double-contrast
barium swallow is not considered a primary diagnostic procedure for GERD although it may be useful
to define the anatomy of the esophagus or to identify complications of gastroesophageal reflux (Lacy
2010).
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Washington State Agency Utilization Data

Upper Endoscopies (UE) were captured for all outpatient and Ambulatory Surgery Centers (ASCs)
using the CPT codes 43200-43259. Only charges directly related by code were captured. For
context, selected cases were reviewed: an average primary payer cost for just the upper endoscopy
codes was $1268, with all “day of procedure” charges totaling $1521. From this, it appears that our
conservative data extraction method underestimates the UE charges by about 20%. When all data
for “day of procedure” was evaluated, about 25% of charges related to additional procedures
(colonoscopies, mammograms, etc).

Identification of UE for Gastroesophageal Reflux Disease (GERD): diagnosis codes potentially
related to GERD and GI symptoms were reviewed by the Washington State Agency Medical
Directors, and a set of codes was agreed upon. The GERD/GI symptom diagnosis codes were
further divided into two groups, one for more objective diagnoses, and the other for more general
symptoms. These codes and categorizations are listed at the end of the State Agency data section.
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Figure la: PEB Upper Endoscopies compared to Total population

2007 2008 2009 2010
PEB Total Population 172,009 204,804 210,501 213,487
% of Total Population with a GERD Dx 14.0% 13.9% 14.0% 13.6%
% of Total Population having UE 2.7% 2.7% 2.9% 2.8%
% of Total Pop. having UE for GERD 1.5% 1.5% 1.5% 1.4%

Figure 1b: PEB GERD Endoscopy Patient Counts compared to All Endoscopy Counts

4 year
PEB Patient counts 2007 2008 2009 2010 overall*
All patients w GERD 24035 28529 29546 29050 76900
All GERD Dx Upper Endoscopies 2531 2997 3196 3077 11801
% of all GERD patients receiving UE 10.5% 10.5% 10.8% 10.6% 15.3%

*4 year overall patient counts show unique patients over 4 years, and therefore are not the total of annual counts

Figure 1c: Medicaid Upper Endoscopies compared to Total population

Medicaid Total FFS Population

% of Total Population with a GERD Dx
% of Total Population having UE
% of Total Pop. having UE for GERD

2007 2008 2009 2010
378,915 392,808 416,871 424,230
15.1% 15.1% 15.3% 15.1%
2.1% 2.0% 2.3% 2.7%
1.1% 1.1% 1.2% 1.4%

Figure 1d: Medicaid GERD Endoscopy Patient Counts compared to All Upper Endoscopy Counts

4 year

Medicaid Patient counts 2007 2008 2009 2010 oyerall
All patients w GERD 57332 59268 63851 63994 | 175561
All GERD Dx Upper Endoscopies 4093 4199 5016 6031 | 19339
% of all GERD patients receiving UE 7.1% 7.1% 7.9% 9.4% | 11.0%

*4 year overall patient counts show unique patients over 4 years, and therefore are not the total of annual counts

Figure 1le: L&l GERD Endoscopy Patient Counts compared to All Upper Endoscopy Counts

4 year
L&I Patient Counts 2007 2008 2009 2010 overall*
All patients w GERD 1234 1163 1099 1039 4220
% of GERD Diagnosis Claimants having
UE 7.05% 7.48% 8.37% 6.83% 32.44%
All GERD Dx Upper Endoscopies 46 46 51 32 175
% of all GERD patients receiving UE 3.73% 3.96% 4.64% 3.08% 4.15%

*4 year overall patient counts show unique patients over 4 years, and therefore are not the total of annual counts
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Figure 2: All Agency Summary: Upper Endoscopy with GERD/Upper GI Symptoms

PEB Upper Endoscopies with 4 year
GERD F[))?agnoses P ALY ALY AL 2000 ovgrall*
Total Payments $1,576,355 $2,058,633%2,:363.81 g2 277,442 $8,276,245
Patient Count 2578 3087 3366 3335
Max per procedure $4,896 $4,677  $4,964 $6,030 $6,030
Average per proceduret $611 $667 $702 $683 $669
Average per procedure
(primary payer only)# $872 $912 $978 $953 $933
Minimum per procedure
(primary payer only) $18 $23 $29 $4 $4
Median payment $631 $723 $748 $661 $711
Standard Deviation $482 $546 $592 $601 $563
Medicaid Upper Endoscopies 4 year
with GERD Diaghoses 2007 2008 2009 2010 overall*
$1,640, $1,772,31 | $5,926,59
Total Payments $1,215,982  $1,297,634 671 1 3
Patient Count 4093 4199 5016 6031 19339
Max per procedure $3,221 $4,896 $3,469 $3,604 $4,896
Average per proceduret $297 $309 $327 $294 $306
Minimum per procedure $0 $0 $0 $0 $0
Median payment $276 $286 $300 $220 $276
Standard Deviation $267 $276 $292 $303 $287
L&l Upper Endoscopies with 4 year
GERD Diagnoses 2007 2008 2009 2010 overall*
Total Payments $34,577 $33,466 93654  $20837 | $125,429
Patient Count 46 46 51 32 175
Max per procedure $3,407 $1,606 $3,139 $1,679 $3,407
Average per procedure# $752 $728 $717 $651 $717
Minimum per procedure $37 $39 $114 $236 $37
Median payment $799 $855 $813 $511 $813
Standard Deviation $591 $365 $506 $409 $479

TIncludes procedures where PEB was the secondary payer

*Four year patient counts are unique patients over the period and are therefore lower than the sum of annual patient counts

IBased on UE CPT code charges only, so approximately 20% lower than actual average payment per procedure
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0-17
18-34
35-49
50-64
65-79

80+

0-17
18-34
35-49
50-64
65-79

80+

Total

$36,575
$135,941
$364,960
$849,704
$166,438
$22,686
$1,576,305

2007

59.6%
62.5%
63.6%
60.6%
46.3%
41.5%
59.7%

WA Health Technology Assessment - HTA

Figure 3a: PEB Payments and Patient Counts by Age and Gender

Payments by Age and Gender

2008

$58,964
$181,758
$470,361
$1,090,858
$229,230
$27,272
$2,058,442

2008

62.0%
70.8%
62.8%
59.3%
49.1%
51.1%
60.0%

2009

$69,086
$221,201
$520,055
$1,252,106
$270,091
$30,823
$2,363,363

2009

52.3%
61.5%
63.3%
61.1%
45.2%
41.2%
59.3%

2010

$97,838
$202,233
$488,514
$1,162,832
$296,909
$28,963
$2,277,288

51.8%
60.4%
62.4%
61.0%
47.3%
57.0%
59.0%

Grand
Total
$262,463
$741,132
$1,843,890
$4,355,501
$962,668
$109,744
$8,275,398

55.3%
63.6%
63.0%
60.5%
47.0%
47.9%
59.4%

Patient Counts by Age and Gender

2007

46
149
393
971
706
145

54.3%
62.4%
63.1%
61.2%
53.4%
44.8%
58.2%

2008

62
184
509

1186
802
171

59.7%
67.9%
62.5%
60.0%
58.2%
50.3%
59.9%

2009

60
209
503

1298
921
166

53.3%
61.7%
63.0%
61.0%
53.1%
50.6%
58.4%

2010

81
204
503

1210
970
174

59.3%
60.8%
64.2%
61.2%
56.3%
52.9%
59.6%

4 year

overall*

241
715
1776
4212
2947
557

4 year
overall*
58.1%
63.8%
63.1%
61.1%
55.7%
51.0%
59.5%
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0-17
18-34
35-49
50-64
65-79

80+

0-17
18-34
35-49
50-64
65-79

80+

Total

2007

$54,432
$149,952
$397,924
$537,683
$68,744
$7,246
$1,215,982

2007

59.6%
62.5%
63.6%
60.6%
46.3%
41.5%
59.7%
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Figure 3b: Medicaid Payments and Patient Counts by Age and Gender

Payments by Age and Gender

2008

$58,818
$202,667
$410,614
$540,828
$67,058
$17,650
$1,297,634

2008

62.0%
70.8%
62.8%
59.3%
49.1%
51.1%
60.0%

2009

$95,343
$229,545
$544,541
$706,873
$55,455
$8,913
$1,640,671

2009

52.3%
61.5%
63.3%
61.1%
45.2%
41.2%
59.3%

2010

$101,793
$260,202
$549,633
$802,164
$48,267
$9,857
$1,771,916

2010

51.8%
60.4%
62.4%
61.0%
47.3%
57.0%
59.0%

Grand
Total
$310,387
$842,366
$1,902,713
$2,587,549
$239,524
$43,665
$5,926,203

55.3%
63.6%
63.0%
60.5%
47.0%
47.9%
59.4%

Patient Counts by Age and Gender

2007

155
451
1225
1668
492
102

54.3%
62.4%
63.1%
61.2%
53.4%
44.8%
58.2%

2008

167
554
1211
1700
434
133

59.7%
67.9%
62.5%
60.0%
58.2%
50.3%
59.9%

2009

238
607
1474
2045
531
121

53.3%
61.7%
63.0%
61.0%
53.1%
50.6%
58.4%

2010

259
707
1614
2542
749
171

59.3%
60.8%
64.2%
61.2%
56.3%
52.9%
59.6%

4 year

overall*

819
2319
5524
7955
2206

527

4 year
overall*
58.1%
63.8%
63.1%
61.1%
55.7%
51.0%
59.5%
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Figure 4a: PEB Patient Counts, All Upper Endoscopy vs GERD Diagnosis UE, 2007-
2010

PEB Patient Counts for UE, 2007-2010

8000
0,
2000 9.0%/yr avg growth
______ 4
6000 =t
5000 -

9.3%/yr avg

4000 growth

3000
2000
1000
0
-1000
2007 2008 2009 2010 2011
# All Upper Endoscopies (UE) 4662 5569 6010 5998
M All GERD Diagnosis UE 2578 3087 3366 3335
GERD % of all UE 0.197439876 0.0900550710.008915305

Figure 4b: Medicaid Patient Counts, All Upper Endoscopy vs GERD Diagnosis UE,
2007-2010
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Medicaid Patient Counts for UE, 2007-2010
14000 14.2%/yr avg growth
12000 =
10000 14.1%/yr
8000 avg growth
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0
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All GERD Diagnosis UE
GERD % of all UE

Figure 5a: PEB Payments for All Upper Endoscopy vs GERD Diagnosis UE, 2007-2010
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PEB Payments for UE, 2007-2010
p $6.0
2 15.5%/yr avg growth
2 $5.0
-7
$4.0 ~ 3
13.9%/yr
$3.0 avg growth
.=
$2.0
$1.0
SOO L b Sl v -4 A»:.
2007 2008 2009 2010
# All Upper Endoscopies (UE) | $2,707,776 | $3,568,862 | $4,135,016 | $4,083,934
B All GERD Dx endoscopies $1,576,355 | $2,058,633 | $2,363,815 | $2,277,442
% GERD in all UE 58.2% 57.7% 57.2% 55.8%

Figure 5b: Medicaid Payments for All Upper Endoscopy vs GERD Diagnosis UE, 2007-
2010
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Medicaid Payments for UE, 2007-2010
. 540 12.6%/yr avg growth  —
[=
2 435 ——
=
$3.0 A
o 13.7%/yr avg
$2.5 < growth
$2.0 —
o
$1.5
$1.0
$0.5
0.0
» 2011
¥ All Upper Endoscopies (UE) | $2,299,776 | $2,361,653 | $2,980,410 | $3,250,317
All GERD Diagnosis UE $1,215,982 | $1,297,634 | $1,640,671 | $1,772,311
GERD % of all UE 52.9% 54.9% 55.0% 54.5%
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Figure 6a: PEB Top 10 Diagnosis codes for GERD UEs, Descending by 4 year overall payments

PEB GERD Diagnoses

ESOPHAGEAL REFLUX
BARRETT'S ESOPHAGUS
DYSPHAGIA NOS

STOMACH FUNCTION DIS NEC
REFLUX ESOPHAGITIS

ESOPHAGEAL STRICTURE
GSTR/DDNTS NOS W/O
HMRHG

ABDMNAL PAIN EPIGASTRIC
OTH SPF GSTRT W/O HMRHG
ESOPHAGITIS, UNSPECIFIED

Diag

Code
530.81
530.85
787.20
536.8
530.11
530.3

535.50
789.06
535.40
530.10

2007 2008 2009 2010
$248,766 $387,451 $448,739 $350,709
$192,269 $224,967 $279,074 $284,288

$41,876 $180,474 $253,757 $323,591
$157,345 $195,668 $215,724 $190,094
$117,279 $158,795 $197,673 $162,435
$122,047 $157,034 $177,774 $157,093
$122,096 $140,961 $128,968 $147,132

$91,566 $135,111 $141,850 $146,014
$75,011 $90,246 $91,263 $83,551
$45,576 $56,474 $79,365 $73,479

Grand
Total

$1,435,666
$980,598
$799,698
$758,831
$636,182
$613,948

$539,157
$514,540
$340,071
$254,894

%
Total
17.3%
11.8%

9.7%
9.2%
7.7%
7.4%

6.5%
6.2%
4.1%
3.1%

Figure 6b: Medicaid Top 10 Diagnosis codes for GERD UEs, Descending by 4 year overall payments

o . Diag Grand %

Medicaid GERD Diaghoses Code 2007 2008 2009 2010 Total Total
ESOPHAGEAL REFLUX 530.81 $159,156 $156,727 $219,874 $230,105 $765,862 12.9%
DYSPHAGIA NOS 787.2 $43,406 $154,363 $209,826 $209,679 $617,274 10.4%
REFLUX ESOPHAGITIS 530.11 | $103,112 $105,167 $157,656 $171,217 $537,152  9.1%
STRICTURE AND STENOSIS OF
ESOPHAGUS 530.3 $100,167 $99,616 $146,421 $165,560 $511,765 8.6%
ABDMNAL PAIN EPIGASTRIC 789.06 $98,018 $120,847 $131,383 $139,204 $489,452 8.3%
UNSPECIFIED GASTRITIS AND
GASTRODUODENITIS 535.5 $93,573 $99,149 $113,033 $136,981 $442,737 7.5%
BARRETT'S ESOPHAGUS 530.85 $67,263 $81,999 $89,444 $123,967 $362,673 6.1%
DYSPEPSIA AND OTHER
SPECIFIED DISORDERS OF
FUNCTION OF STOMACH 536.8 $79,992 $78,099 $108,509 $92,375 $358,975 6.1%
OTHER SPECIFIED GASTRITIS 5354 $73,458 $89,584 $78,411 $98,227 $339,680 5.7%
ESOPHAGEAL REFLUX 530.1 $33,176  $44,115 $73,905 $79,769 $230,964  3.9%
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Figure 7a: All PEB GERD DX Upper Endoscopies, General Symptoms vs Objective
Diagnoses, Highest to Lowest Total Payments 2007-2010

All PEB GERD Dx UE, Diagnosis
Category

General Symptoms Top Diagnoses
DYSPHAGIA NOS
STOMACH FUNCTION DIS NEC
GSTR/DDNTS NOS W/O HMRHG
ABDMNAL PAIN EPIGASTRIC
OTH SPF GSTRT W/O HMRHG
HEARTBURN
ABDMNAL PAIN UNSPCF SITE
DEL - DYSPHAGIA
DYSPHAGIA NEC
CHEST PAIN NOS
DYSPHAGIA,PHARYNGOESOPH
ABDMNAL PAIN GENERALIZED
ESOPHAGEAL DISORDER NOS
ABDMNAL PAIN OTH SPCF ST
OTHER DSRDERS ESOPHAGUS
CHEST PAIN NEC
PERSISTENT VOMITING
DYSPHAGIA, ORAL PHASE
DYSPHAGIA, OROPHARYNGEAL
GSTR MCSL HYPRT W/O HMRG
DYSPHAGIA, PHARYNGEAL
STOMACH FUNCTION DIS NOS
ALCHL GASTRTIS W/O HMRHG
Objective Diagnosis
ESOPHAGEAL REFLUX
BARRETT'S ESOPHAGUS
REFLUX ESOPHAGITIS
ESOPHAGEAL STRICTURE
ESOPHAGITIS, UNSPECIFIED
ACUTE GASTRTIS W/O HMRHG
OTHER ESOPHAGITIS
ULC ESOPHAGUS W/O BLEED
ACUTE ESOPHAGITIS
ULCER ESOPHAGUS W BLEED
DEL - ESOPHAGITIS

2007

$770,611
$41,876
$157,345
$122,096
$91,566
$75,011
$39,776
$22,771
$151,753
$11,387
$19,996
$5,044
$8,229
$3,387
$6,501
$8,151
$2,819
$2,657

$246

$805,743
$248,766
$192,269
$117,279
$122,047
$45,576
$44,233
$19,574
$11,250
$3,359
$644
$745

2008

$972,457
$180,474
$195,668
$140,961
$135,111
$90,246
$47,225
$39,322

$25,404
$27,768
$35,897
$8,504
$9,380
$10,744
$13,718
$8,343
$841
$1,303
$686
$469
$191

$203
$1,086,176
$387,451
$224,967
$158,795
$157,034
$56,474
$52,868
$29,385
$11,915
$4,249
$2,202
$836

2009

$1,084,923
$253,757
$215,724
$128,968
$141,850
$91,263
$56,684
$49,609

$31,697
$34,562
$19,369
$15,525
$21,469
$5,796
$3,674
$7,573
$4,424
$245
$856
$986
$893

$0
$1,278,892
$448,739
$279,074
$197,673
$177,774
$79,365
$53,420
$28,447
$11,355
$3,028
$16

2010

$1,159,927
$323,591
$190,094
$147,132
$146,014
$83,551
$56,694
$51,567

$35,500
$19,423
$13,781
$27,353
$23,535
$16,045
$9,671
$8,819
$883
$3,968
$820
$851

$636

$1,117,514
$350,709
$284,288
$162,435
$157,093
$73,479
$54,329
$22,266
$9,313
$3,124
$478

Grand
Total

$3,987,919
$799,698
$758,831
$539,157
$514,540
$340,071
$200,379
$163,270
$151,753
$103,987
$101,750
$74,090
$59,611
$57,770
$39,085
$35,215
$27,554
$8,806
$5,516
$2,362
$2,306
$1,084
$882
$203
$4,288,326
$1,435,666
$980,598
$636,182
$613,948
$254,894
$204,850
$99,673
$43,833
$13,759
$3,340
$1,582
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Cate-

gory
Total

20.1%
19.0%
13.5%
12.9%
8.5%
5.0%
4.1%
3.8%
2.6%
2.6%
1.9%
1.5%
1.4%
1.0%
0.9%
0.7%
0.2%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%

33.5%
22.9%
14.8%
14.3%
5.9%
4.8%
2.3%
1.0%
0.3%
0.1%
0.0%
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‘ Grand Total ‘ $1,576,355 $2,058,633 $2,363,815  $2,277,442 ‘ $8,276,245

Figure 7b: All Medicaid GERD DX Upper Endoscopies, General Symptoms vs
Objective Diagnoses, Highest to Lowest Total Payments 2007-2010

% of
& Mg?;;ﬁfggggg%irsx’ 37 2007 2008 2009 2010 | Grand Total (;itf;'

Total
General $644,969  $718,244  $851851  $892558 | $3,107,622
DYSPHAGIA NOS $43,406  $154,363  $200,826  $209,679 |  $617,274  19.9%
ABDMNAL PAIN EPIGASTRIC $98,018  $120,847  $131,383  $139,204 |  $489,452  15.8%
UNSPECIFIED GASTRITIS $93573  $99,149  $113,033  $136981 |  $442,737  14.2%
DYSPEPSIA AND OTHER SPECIFIED
DISORDERS $79,992  $78,099  $108509  $92,375 |  $358,975 11.6%
OTHER SPECIFIED GASTRITIS $73,458  $89,584  $78411  $98227 |  $339,680 10.9%
ABDMNAL PAIN UNSPCF SITE $41,301  $42,737  $49220  $63,268 |  $196,526  6.3%
HEARTBURN $28,742  $30,380  $50,135  $39,365 |  $148,623  4.8%
DYSPHAGIA NOS $141,497 $9 $141,507  4.6%
ABDMNAL PAIN GENERALIZED $11,839  $10,778  $23422  $20,083 $67,022  2.2%
ABDMNAL PAIN OTHER, MULTI $6,460  $14,923  $14,789  $15490 $51,672  1.7%
DYSPHAGIA NEC $1,250  $16,990  $11,346  $12,417 $42,012  1.4%
UNSPECIFIED DISORDER OF
ESOPHAGUS $1,845 $4,347  $11,780  $20,348 $38,320  1.2%
DYSPHAGIA,PHARYNGOESOPH $838  $18313  $10,953 $8,158 $38,262  1.2%
OTHER ESOPHAGEAL $6,210 $8,814 $4651  $12,539 $32,214  1.0%
CHEST PAIN NOS $6,980  $11,787 $7,725 $4,681 $31,172  1.0%
CHEST PAIN NEC $3,550 $6,200 $9,334 $7,074 $26,158  0.8%
DYSPHAGIA, OROPHARYNGL $624 $5,452 $6,632 $4,201 $16,909  0.5%
PERSISTENT VOMITING $3,972 $1,300 $6,592 $4,725 $16,589  0.5%
UNSPECIFIED FUNCTIONAL
DISORDER OF STOMACH $746 $825 $1,016 $1,786 $5273  0.2%
DYSPHAGIA, PHARYNGEAL $999 $1,571 $553 $3,123  0.1%
DYSPHAGIA, ORAL $470 $877 $612 $160 $2,119  0.1%
ALCOHOLIC GASTRITIS $1,398 $154 $1552  0.0%
ALCOHOLIC GASTRITIS, WITHOUT
HEMORRHAGE $181 $81 $189 $451  0.0%
Objective $571,013  $579,390  $788,820  $879,753 | $2,818,976
ESOPHAGEAL REFLUX $150,156  $156,727  $219,874  $230,105 |  $765.862  27.2%
REFLUX ESOPHAGITIS $103112  $105167  $157,656  $171217 |  $537,152 19.1%
STRICTURE/ STENOSIS OF ESOPH $100,167  $99,616  $146421  $165560 |  $511,765  18.2%
BARRETT'S ESOPHAGUS $67,263  $81,009  $89,444  $123967 |  $362,673  12.9%
ESOPHAGITIS, UNSPECIFIED $33,176  $44115  $73905  $79,769 |  $230,964  8.2%
ACUTE GASTRITIS $57,380  $49,897  $45942  $40,085 |  $194,204  6.9%
OTHER ESOPHAGITIS $20,871  $25855  $32,939  $43.455 |  $132,120  4.7%
ULCER OF ESOPHAGUS $14,422 $9,756  $17,180  $17,361 $58,719  2.1%
ACUTE ESOPHAGITIS $3,535 $5,121 $4,823 $6,109 $19,588  0.7%
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ULCER OF ESOPHAGUS W/BLEEDING $2,930 $1,138 $636 $1,205 $5,909 0.2%
ACUTE GASTRITIS $21 $21 0.0%
Grand Total ‘ $1,215,982 $1,297,634 $1,640,671 $1,772,311 $5,926,598

Figure 8a: PEB Payments for General Symptoms vs Objective Diagnosis, Endoscopies
with a GERD Diagnosis 2007-2010

PEB Payments for General Symptoms vs
Objective Dx GERD UE, 2007-2010
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Figure 8b: PEB Patient Counts for General Symptoms vs Objective Diagnosis,
Endoscopies with a GERD Diagnosis 2007-2010
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PEB Patient Counts for General Symptoms vs
Specific Dx GERD UE, 2007-2010
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Figure 8c: Medicaid Payments for General Symptoms vs Objective Diagnosis,
Endoscopies with a GERD Diagnosis 2007-2010
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Medicaid Payments for General Symptoms vs
Objective Dx GERD UE 2007-2010
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Figure 8d: Medicaid Patient Counts for General Symptoms vs Objective Diagnosis,
Endoscopies with a GERD Diagnosis 2007-2010
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Figure 9a: Repeated procedures: PEB GERD Diagnosis Upper Endoscopy

e Maximum UE procedures for one patient = 16

e 1496 (of total 10305) patients had a repeat endoscopy with a GERD Diagnosis in 4 years (14.5%)

e Of those who had repeats, 1156 of 1496 had only one (77%)

¢ Inthose patients who had repeated GERD Diagnosis UE, each had an average of 1.73 UE per person
e Repeats averaged 397 days between.

PEB Patients with Repeated Endoscopies with UE Diagnoses

Procedures Patients
16 1
12 1
10 2

9 1
8 4
7 8
6 9
5 19
4 62
3 231
2 1156

Figure 9b: Repeated procedures: Medicaid GERD Diagnosis Upper Endoscopy
e Maximum UE procedures for one patient =17

e 538 (of total 19339) patients had a repeat endoscopy with a GERD Diagnosis in 4 years (4.5%)

e Of those who had repeats, 350 of 538 had only one (65%)

e Inthose patients who had repeated GERD Diagnosis UE, each had an average of 1.9 UE per person
e Repeats averaged 190 days between.

Medicaid Patients with Repeated Endoscopies with UE Diagnoses
Procedures Patients |

17 1
16 1
15 1
14 4
10 8
9 4
8 6
7 13
6 15
5 10
4 42
3 83
2 350
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_Related Medical Codes

WA Health Technology Assessment - HTA

Diagnosis Codes likely to indicate GERD S[i;;gprt]grsrlscﬁggsi?ication
530.1 | Esophagitis Objective Diagnosis
530.11 | Reflux esophagitis Objective Diagnosis
530.12 | Acute esophagitis Objective Diagnosis
530.19 | Other esophagitis Objective Diagnosis
530.2 | Ulcer of esophagus Objective Diagnosis
530.21 | Ulcer of esophagus with bleeding Objective Diagnosis
530.3 | Stricture and stenosis of esophagus Objective Diagnosis
530.81 | Esophageal reflux Objective Diagnosis
530.85 | Barrett's esophagus Objective Diagnosis
530.89 | Other General Symptoms
530.9 | Unspecified disorder of esophagus General Symptoms
535 | Acute gastritis Objective Diagnosis
535.0 | Acute gastritis, without mention of hemorrhage Objective Diagnosis
535.2 | Alcoholic gastritis General Symptoms
535.3 | Alcoholic gastritis, without mention of hemorrhage | General Symptoms
535.4 | Other specified gastritis General Symptoms
535.5 | Unspecified gastritis and gastroduodenitis General Symptoms
536.2 | Persistent vomiting General Symptoms
536.8 | Dyspepsia and other specified disorders of function | General Symptoms
of stomach

536.9 | Unspecified functional disorder of stomach General Symptoms
786.5 | CHEST PAIN NOS General Symptoms
786.59 | CHEST PAIN NEC General Symptoms
787.1 | HEARTBURN General Symptoms
787.2 | DYSPHAGIA NOS General Symptoms
787.21 | DYSPHAGIA, ORAL General Symptoms
787.22 | DYSPHAGIA, OROPHARYNGEAL General Symptoms
787.23 | DYSPHAGIA, PHARYNGEAL General Symptoms
787.24 | DYSPHAGIA,PHARYNGOESOPH General Symptoms
787.29 | DYSPHAGIA NEC General Symptoms
789 | ABDMNAL PAIN UNSPCF SITE General Symptoms
789.06 | ABDMNAL PAIN EPIGASTRIC General Symptoms
789.07 | ABDMNAL PAIN GENERALIZED General Symptoms
789.09 | ABDMNAL PAIN OTHER, MULTI General Symptoms
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Methods

A systematic review using best evidence methodology was used to search and summarize
evidence for Key Questions #1 through #5 as outlined below:

e Completed search of the Medicaid Evidence-based Decisions (MED) Project primary
evidence sources.

e Existing high quality systematic reviews (SRs) and technology assessments (TAs)
summarized for each Key Question.

e |f there were two or more comparable SRs or TAs identified and one was more recent,
of better quality, or more comprehensive, then the other review(s) were excluded.

e Additional search of the MEDLINE® database completed to identify subsequently
published studies. Individual studies published after the search dates of the last high
quality review were appraised and synthesized with the results of the high quality SRs
and TAs.

e If there were no high quality reviews identified, a search, appraisal, and summary of
primary individual studies was completed for the last 10 years (January 2002 to January
2012).

Evidence

Search strategy

For this WA Health Technologoy Assessment (WA HTA) report, a search was conducted to
identify published SRs and individual studies (from January 2002 to January 2012) in the
MEDLINE® database. The MEDLINE® search strategy is provided in Appendix A. A list of
excluded studies with reasons for exclusion is provided in Appendix B. An additional search
using the MED Project primary sources was completed to identify SRs and TAs. The primary
sources searched included: Cochrane Library (Wiley Interscience), UK National Institute for
Health and Clinical Excellence (NICE), Blue Cross/Blue Shield Health Technology Assessment
(HTA) program, Veterans Administration TA program, BMJ Clinical Evidence, the Canadian
Agency for Drugs and Technologies in Health (CADTH), and the Agency for Health Research and
Quality (AHRQ).

Inclusion Criteria
e Articles were included if they were peer reviewed English-language publications.

e Included abstractable information about adults presenting with initial complaints of
upper gastrointestinal (Gl) discomfort, dyspepsia or GERD.

e Study Design:

o For Key Questions #1, #3 to #5, SRs, TAs, meta-analyses, randomized controlled
trials (RCTs), and controlled clinical trials or comparative observational studies;

o For Key Question #2, SRs, TAs, meta-analyses, RCTs, cohorts, and case series; and
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o For Key Question #6, economic evaluations, cost-effectiveness analyses, and
economic simulation models.

Exclusion Criteria
e Long-term treatment for GERD

e Confirmed Barrett’s Esophagus diagnosis
o  Wireless capsule endoscopy
e Previous Gl and anti-reflux surgeries

e Exclusively Asian populations

Quality Assessment - Evidence

The methodological quality of the included studies was assessed using standard instruments
developed and adapted by the Center for Evidence-based Policy and the MED Project that are
modifications of the systems used by NICE and the Scottish Intercollegiate Guidelines Network
(SIGN) (NICE 2009; SIGN 2009). All studies were assessed by two independent and experienced
raters. In cases where there was not agreement about the quality of the study or guideline the
disagreement was resolved by conference or the use of a third rater. Quality assessment
checklists are provided in Appendix G.

The overall strength of evidence was rated using a modified version of the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) system (Guyatt 2008).
Each study was assigned a rating of good, fair, poor, based on its adherence to recommended
methods and potential for biases. In brief, good quality SRs included a clearly focused question,
a literature search that was sufficiently rigorous to identify all relevant studies, criteria used to
select studies for inclusion (e.g., RCTs) and assess study quality, and assessments of
heterogeneity to determine if a meta-analysis would be appropriate. Good quality RCTs clearly
described the population, setting, intervention and comparison groups; randomly allocated
patients to study groups; concealed allocation; had low dropout rates; and reported intention-
to-treat analyses. Good quality SRs and RCTs also had low potential for bias from conflicts of
interest and funding source. Fair quality SRs and RCTs had incomplete information about
methods that might mask important limitations. Poor quality SRs and RCTs had clear flaws that
could introduce significant bias.

A summary judgment for the overall quality of evidence was assigned to each Key Question and
outcome (Guyatt 2008). The GRADE system defines the quality of a body of evidence for an
outcome in the following manner:

e High: Further research is very unlikely to change our confidence in the estimate of
effect. Typical sets of studies would be large RCTs without serious limitations.

e Moderate: Further research is likely to have an important impact on our confidence in
the estimate of effect and may change the estimate. Typical sets of studies would be
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RCTs with some limitations or well-performed observational studies with additional
strengths that guard against potential bias and have large estimates of effects.

e Low": Further research is very likely to have an important impact on our confidence in
the estimate of effect and is likely to change the estimate. Typical sets of studies would
be RCTs with very serious limitations or observational studies without special strengths.

Quality Assessment — Economic studies

The methodological quality of the studies was assessed using a standard instrument developed
and adapted by the Center for Evidence-based Policy and the MED Project that is based on
modifications of the BMJ (Drummond 1996), the Consensus on Health Economic Criteria list
(Evers 2005), and the NICE economic evaluation checklist (NICE 2009). In brief, good quality
economic evaluations include a well described research question with economic importance
and detailed methods to estimate the effectiveness and costs of the intervention. A sensitivity
analysis is provided for all important variables and the choice and values of variables are
justified. Good quality economic evaluations also have low potential for bias from conflicts of
interest and funding sources. Fair quality economic evaluations have incomplete information
about methods to estimate the effectiveness and costs of the intervention. The sensitivity
analysis may not consider one or more important variables, and the choice and values of
variables are not completely justified. All of these factors might mask important study
limitations. Poor quality economic evaluations have clear flaws that could introduce significant
bias. These could include significant conflict of interest, lack of sensitivity analysis, or lack of
justification for choice of values and variables. All studies were assessed by two independent
and experienced raters. In cases where there was not agreement about the quality of the study
the disagreement was resolved by conference or the use of a third rater. The economic
evaluation checklist is provided in Appendix G.

Guidelines

Search Strategy

A search for relevant clinical practice guidelines (CPGs) was conducted, using the following
sources: the National Guidelines Clearinghouse database, the Institute for Clinical Systems
Improvement (ICSl), SIGN, NICE, the Veterans Administration/Department of Defense (VA/DOD)
guidelines, US Preventive Services Task Force (USPSTF), Australian National Health and Medical
Research Council, New Zealand Guidelines Group, and the Center for Disease Control and
Prevention (CDC). Included guidelines were limited to those published after 2006.

Quality Assessment

The methodological quality of the guidelines was assessed using an instrument (Appendix G)
adapted from the Appraisal of Guidelines Research and Evaluation (AGREE) Collaboration
(AGREE Next Steps Consortium 2009). The guidelines were rated by two individuals. A third

1
The MED Project collapses the low and very low GRADE categories because they usually have the same policy implications.

Center for Evidence-based Policy

35



A"‘Washington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

rater was used to obtain consensus if there were disagreements. Each guideline was assigned a
rating of good, fair, poor based on its adherence to recommended methods and potential for
biases. A guideline rated as good quality fulfilled all or most of the criteria. A fair quality
guideline fulfilled some of the criteria and those criteria not fulfilled were thought unlikely to
alter the recommendations. If no or few of the criteria were met, the guideline was rated as
poor quality.

Policies

At the direction of the WA HTA program, select payer policies were searched and summarized.
Aetna, Regence Blue Cross Blue Shield, GroupHealth, and Medicare National and Local
Coverage Determinations (NCD and LCD, respectively), were searched using the payers’
respective websites.

Findings

The MED Project primary sources identified two SRs and TAs and nine economic studies. For the
Key Questions, the MEDLINE® search retrieved 1,316 citations, of which one review and seven
articles representing seven studies were included.

KQ1. What is the evidence of effectiveness for early treatment strategies that
include upper endoscopy compared with empiric medical management?

One good quality systematic review (Delaney 2005) and one fair quality prospective cohort
study (Madan 2005) were identified for this Key Question.

Systematic reviews and technology assessments

One good quality systematic review (Delaney 2005) was identified in the search of core sources.
Delaney and colleagues (2005) completed a Cochrane analysis of management strategies,
including initial investigation and empirical treatments, for people with dyspepsia. Participants
were patients presenting either to primary care or to an endoscopy unit, without prior
endoscopic findings. The authors use a broadly inclusive definition of dyspepsia that includes
“heartburn, epigastric pain, bloating, discomfort, early satiety, water brash or loss of appetite”
(p. 4), noting that “[w]e are considering uninvestigated patients at the community level where
there is considerable overlap between epigastric and heartburn symptoms” (p. 3).

Delaney and colleagues (2005) identified 25 randomized controlled trials that met inclusion
criteria. They performed systematic reviews of five different comparisons, two of which are
relevant to this report (“initial endoscopy versus acid suppression” and “H. pylori test and treat
versus endoscopy”).

Initial endoscopy versus acid suppression

Delaney and colleagues (2005) included five studies that compared prompt endoscopy against
initial pharmacological therapy, and data from four of the trials (N=1125) was able to be
pooled. One study (Goodson 1989) identified by Delaney and colleagues (2005) looked at
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“early investigation” with a barium meal study versus acid suppression, and is not considered in
their report. One of the five endoscopy studies (Laheij 1998) was excluded from meta-analysis
because it reported only symptom-free days rather than a global measure of improvement. The
meta-analysis of the remaining four trials showed no statistically significant difference in
relative risk (RR) (RR 0.89, 95% Cl 0.77 to 1.02) for symptom improvement between the two
interventions.

H. pylori test and treat versus endoscopy

Delaney and colleagues (2005) included five trials that compared a test for H. pylori with
subsequent eradication therapy, as indicated, against prompt endoscopy. Three studies
included patients who had been referred to an endoscopy center by GP physicians (Heaney
1999; Lassen 1998; McColl 2002), while a fourth randomized patients in the primary care
setting (Arents 2003). An unpublished study (Duggan 1999) compared test and treat with both
prompt endoscopy and empirical PPl in patients presenting to primary care. Finally, the authors
included individual patient data from a small primary care study (Myres 2002) that failed to
adequately recruit and was terminated. Individual data was obtained from all studies except
Heaney (1999) (p. 10). All studies used a symptom score to assess outcome, but four different
tools were used and these were therefore dichotomized in the meta-analysis into “improved”
versus “not improved.”

Pooling data at the trial level, Delaney and colleagues (2005) found no statistically significant
difference in outcomes between the two strategies (RR 0.95, 95% Cl 0.79 to 1.15). There was
high heterogeneity, due to the inclusion of the Duggan (1999) study, which showed a significant
benefit to endoscopy-based management. This was addressed with the individual patient data
(IPD) meta-analysis of the 1,924 participants, which eliminated the heterogeneity and showed a
small but statistically significant benefit of endoscopy-based management (Peto OR 0.75, 95%
Cl 0.58 to 0.96; RR 0.95, 95% Cl 0.92 to 0.99).

RCTs
No randomized controlled trials were identified in our search beyond those used in the above
meta-analyses.

Other study designs (e.g. cohort studies)

Our search identified one fair quality prospective cohort study (Madan 2005) addressing the
sensitivity and specificity of six different modalities for diagnosis of GERD. Madan and
colleagues (2005) performed a series of six diagnostic tests on 70 patients between the ages of
18 and 80 presenting with heartburn and/or reflux for at least two days per week for six weeks.
Following clinical evaluation and determination of eligibility for the study, patients ceased all
use of proton pump inhibitors (PPIs) and H2-blockers for one week. Patients then underwent
upper endoscopy with biopsy and histological evaluation. Upon completion of endoscopy, the
subjects took omeprazole 40mg every morning and 20mg every evening for one week. A
symptom score reduction of at least 50% was considered a “positive” omeprazole challenge
test (OCT). Patients again stopped acid-suppressing medication for one week before
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undergoing the final two tests, GER scintigraphy and 24-hour esophageal pH monitoring.? The
authors note that “this is probably the first study that has compared all available diagnostic
modalities in a large cohort of patients under similar conditions,” noting that the most recent
such trial prior to theirs was in 1978 (Madan 2005, p. 36).

The Madan study (2005) considered a concordance of three out of the six tests to be a “true
positive” case of GERD. The authors then calculated sensitivity and specificity for each
individual test against this gold standard. Parameters for the studies most relevant to this
report are given in Table 1 below.

Table 1. Accuracy of diagnostic tests when gold standard taken as concordance of three or
more tests (adapted from Madan 2005)

Positive Negative Positive Negative
Sensitivity | Specificity | predictive | predictive likelihood likelihood
Test (%) (%) value (%) value (%) ratio ratio

Omeprazole
challenge test 84.4 56 77.5 66.6 1.9 0.29
Endoscopy 64.4 84 87.8 56.7 4 0.43
Histology 82.2 60 78.7 65.1 2.06 0.3
pH monitoring 77.7 92 94.5 69.6 9.75 0.24

As a single test, 24-hour pH monitoring had the highest level of diagnostic accuracy (true
positive plus true negative tests). This also held true when only endoscopy-negative reflux
disease (ENRD) patients were considered. The authors note, however, that the sensitivity of pH
monitoring is lower than typically desired for a gold-standard test, as almost a quarter of
patients with GERD will have normal pH readings. The authors also note that pH monitoring is
not as widely available or inexpensive as some of the other tests. A sequential combination of
OCT, endoscopy and histology was found to have a sensitivity of 100%. The authors conclude
therefore that serial use of these three tests (OCT followed by endoscopy for those who test
negative, with histology performed on those without visible endoscopic evidence of GERD)
should be the standard diagnostic workup, and that “pH monitoring is required only to confirm
or exclude GERD in doubtful cases” (Madan 2005, p. 35).

Overall summary, quality and limitations of the evidence

? Gastrointestinal scintigraphy is a procedure whereby radioopaque material (technetium-99m sulfur colloid) is orally
administered and the patient is placed supine under a gamma camera. Serial images are obtained to determine the number of
reflux events, duration, and proximal extent of the reflux. Esophageal pH monitoring involves the placement of a thin plastic
catheter nasogastrically to position a sensor just above the lower esophageal sphincter. The sensor records each reflux of acid,
which is registered by a recorder attached to the nasal end of the catheter.
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Systematic Review

One good quality systematic review (Delaney 2005) included two separate meta-analyses, one
of early endoscopy versus empiric PPl and one of early endoscopy versus test-and-treat for H.
pylori. The first meta-analysis found no difference in symptomatic cure at 12 months between
endoscopy and PPl arms. The second meta-analysis was first done by pooling trial-level data
and found no difference in effect but a high degree of heterogeneity. When an alternate
analysis using individual patient data was done, heterogeneity was eliminated and a small but
statistically significant benefit to upper endoscopy emerged (Peto OR 0.75, 95% Cl 0.58 to 0.96;
RR 0.95, 95% Cl 0.92 to 0.99).

A limitation of the first meta-analysis performed by Delaney and collegeaues (2005) is that, in
one of the included studies (Bytzer 1994), patients were recruited after having been referred by
a GP physician to an endoscopy center. This would bias the results in favor of endoscopy, since
patients who are referred out of a GP’s office have a higher likelihood of pathology. This same
study also failed to treat the patients found to have peptic ulcer disease on endoscopy with H.
pylori eradication therapy, as was done in the other three studies. This would bias the results in
the opposite direction for this study, since patients undergoing endoscopy did not receive the
same treatment as endoscopy patients in other trials. Finally, the authors note that two trials
(Duggan 1999; Lewin 1999a) were not yet peer-reviewed at the time of their inclusion into this
review and should be taken with caution.

There are several possible explanations for the finding that endoscopy was more effective than
a test-and-treat strategy in the IPD meta-analysis. Unblinded studies are known to overestimate
effect. Three of the five included studies allowed patients with positive endoscopic findings to
be treated with H. pylori eradication therapy. Endoscopy patients used more PPls than test-and-
treat patients, and this may account for the improvement in symptoms. Finally, this meta-
analysis may have simply amplified a bias present in the smaller studies.

Cohort Study
A single fair quality prospective cohort study (Madan 2005) of 70 patients found that 24-hour

pH monitoring is the most accurate single diagnostic test for GERD, when a concordance of
three separate tests is taken as the gold standard. However, the authors note that there are
barriers to its widespread use including invasiveness, cost, and availability. When making clinical
decisions, the most “accurate” test may not be the best choice, depending upon the goals of
physician and patient. In the case of GERD, sensitivity may be more important than overall
accuracy, since the goal of the work-up is to minimize false negatives and treat all cases of
GERD appropriately. The authors conclude that a serial application of an omeprazole challenge
test, endoscopy, and finally histopathology achieves a sensitivity of 100% for GERD diagnosis.

There are several limitations to this cohort study. It should be noted that, although
histopathology was treated as a separate test in the calculations of this study, in the real clinical
setting it will only be done in the setting of and in conjunction with endoscopy and never
entirely on its own. Second, the authors did not perform any testing for H. pylori in their study
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population. It is likely that some of the subjects would have tested positive and may have
responded to eradication therapy, eliminating the need for subsequent endoscopic
investigation. The study population is probably not representative of the typical US population
presenting for initial evaluation in primary care, as evidenced by the high prevalence of
Barrett’s esophagus in the study population (4 of 70). Finally, this study did not report
confidence intervals for its measures of test performance.

Overall, the evidence does not point to a clinically relevant benefit of prompt upper endoscopy
over test and treat strategies or empiric PPI therapy for uninvestigated GERD symptoms in the
primary care setting.

Overall strength of evidence: High

KQ2. Are there clinical signs and symptoms useful to identify patients for
whom early endoscopy is effective to improve health outcomes and/or
disease management?

One good quality meta-analysis (Vakil 2006), one good-quality prospective cohort study
(Marmo 2005), and three fair quality prospective cohort studies (Bowrey 2005, Rossi
2002, Veldhuyzen van Zanten 2006) were identified for this Key Question.

Systematic reviews and technology assessments

The search strategy identified one good quality meta-analysis of 17 prospective cohort studies
(Vakil 2006) relevant to this Key Question. Vakil and colleagues (2006) analyzed data from 17
studies to determine the diagnostic performance of alarm symptoms (e.g., weight loss,
dysphagia, and anemia), computer models based on symptom questionnaires, and professional
clinical opinion in the prediction of gastrointestinal malignancy. Studies were included if their
populations were greater than or equal to 16 years of age; if they evaluated at least 100
patients; if they collected data prospectively; if dyspepsia and alarm symptoms were recorded
along with endoscopic diagnosis; and if the entire study diagnosed at least one Gl malignancy.

A total of 57,363 patients were included in the meta-analysis of 17 studies. A total of 458 (0.8%)
of the patients had cancer. The performance statistics for the investigated predictors of Gl
malignancy are given in Table 2. Overall, the sensitivity of “alarm symptoms” varied from 0% to
83% with considerable heterogeneity between studies [note: studies with sensitivity equal to
0% were excluded from pooled analyses and are not reflected in Table 2]. Anemia was the least
sensitive indicator, with a pooled sensitivity of 13% with no significant heterogeneity. However,
anemia was highly specific (Sp=95%, 95% Cl 92% to 97%). Clinical opinion also had a low
sensitivity (Sn=29%, 95% 10% to 88%), but a high specificity (Sp=97%, 95% Cl 96% to 99%).

The most sensitive predictor was computer modeling, with a sensitivity of 96% (95% Cl 92% to
100%) with no significant heterogeneity. Specificity of computer modeling was low at 34% (95%
Cl 27% to 44%). The presence of one or more alarm symptom, which is a criterion used in many
treatment guidelines, was only 67% sensitive for Gl malignancy (95% Cl 54% to 83%) with
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heterogeneity; and 66% specific (95% Cl 55%, 79%) with a high degree of heterogeneity. Vakil
and colleagues (2006) conclude that “alarm features, clinical diagnoses, and computer models
are relatively inaccurate predictors of an underlying malignancy” (p. 396).

RCTs

No randomized controlled trials were identified in our search.

Table 2. Performance of Predictors for Gl Malignancy (adapted from Vakil 2006)

N; . g s + LR for .
number Sensitivity Specificity T Heterogeneity
of studies (95% ClI) (95% ClI) (95% Cl) present?
Clinical n=3159; 29% 97% Not Not reported
opinion 3 studies | (10%, 88%) (96%, 99%) | Reported
Computer n=8043; 96% 34% 1.49 (1.33, No, Q=4.4, and
models based | 5 studies | (92%, 100%) | (27%, 44%) | 1.67) P=0.36 for sens;
on symptom Yes, Q=1704 and
questionnaires P<0.0001 for
spec
Weight loss n=48499; | 49% 84% Not Yes, Q=34.0; and
8 studies | (37%, 65%) (81%, 87%) | reported P<0.001 for sens;
Q=143 and
P<0.001 for spec
Dysphagia n=9646; 39% 85% Not Yes, Q=19.5, and
5 studies | (23%, 66%) (78%, 92%) | reported P<0.001 for sens;
Q=852, and
P<0.001 for spec
Anemia n=42,327; | 13% 95% Not No for sens; Yes
4 studies | (8%, 20%) (92%, 97%) | reported for spec with
Q=77, and
P<0.001
>1 alarm n=46,161; | 67% 66% 2.74 (1.47, Yes, Q=7.64 and
feature 7 studies | (54%, 83%) (55%, 79%) | 5.24) P=11 for sens;
Q=1779, and
P<0.001 for spec.
All approaches | n=57,363; | Pooled DOR 7.49 (4.37, Not Yes; x2=4416,
17 studies | 12.8) reported P<0.001

Other study designs (e.g. cohort studies)

The search identified one good and three fair quality prospective case series (Marmo 2005;

Bowrey 2006, Rossi 2002, Veldhuyzen van Zanten 2006) of relevance to this Key Question. Rossi

and colleagues (2002) assessed 1,777 consecutive patients presenting to an “open-access”
upper endoscopy facility in Northern Italy for the presence of American Society for

Center for Evidence-based Policy




A"‘Washington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

Gastrointestinal Endoscopy (ASGE)-approved indications, based on the current ASGE guideline
at the time. The authors then correlated the presence of these indications with “clinically
relevant” endoscopic findings. Those findings deemed to be clinically relevant are listed below:

e Erosive gastritis, esophagitis, or duodenitis;
e Duodenal ulcer;

e Barrett’s esophagus;

e Gastric ulcer;

e Gastric neoplasms;

e Esophageal varices;

e Esophageal stenosis;

e Esophageal neoplasms; and

e Gastric varices.

Endoscopy was appropriate by ASGE guidelines in 84.4% of cases. The most common indication
was dyspepsia (53.5%; 27% of patients with dyspepsia were greater than 45 years of age).
Diagnosis of clinically relevant disease occurred in 47.4% of patients with an ASGE-approved
indication, but only 28.8% in the absence of such an indication (OR 2.23, 95% Cl 1.55t0 3.22, p
< 0.01). The overall pre-test probability of making relevant findings on endoscopy was 45%. This
was marginally improved to 47% with the presence of ASGE-approved criteria, and markedly
decreased to 29% in the absence of ASGE criteria (Rossi 2002, p. 717). Only 6.5% of patients
with ASGE criteria had normal endoscopy, while 11.9% of those without criteria were normal.
Gastric or esophageal cancer was discovered in 32/788 patients with criteria (4%), and 6/198
patients with no criteria (3%).

Alarm symptoms prompted endoscopy in 13% of patients. Specific alarm symptoms addressed
in the Vakil meta-analysis (2006) were also measured in the Rossi study (2002). Dysphagia had a
1% sensitivity and a 99% specificity for relevant disease (95% Cl not reported); positive
likelihood ratio (LR) was 1.24, and negative LR was 0.99. Anemia had a 3% sensitivity and 97%
specificity (95% Cl not reported); positive LR was 0.84 and negative LR, 1.01.

The authors conclude that appropriateness criteria proposed by the ASGE are useful for certain
activities, such as monitoring quality assurance programs in open-access endoscopy. However,
they should not be used to select which patients undergo endoscopy as this practice is “neither
reliable nor safe and carries the risk of missing clinically relevant diagnoses” (Rossi 2002, p.
719).

In a good-quality prospective study, Marmo and colleagues (2005) collected data on all patients
presenting for endoscopy at one of four community-based hospitals over a period of two years,
excluding those with alarm symptoms or who regularly used NSAIDs (final included n=5,224).
Twenty-two patients without alarm symptoms were found to have cancer (0.4%) whereas
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cancer was found in 36 of 464 patients with alarm symptoms (7.7%). Alarm symptoms were
considered to be unexplained weight loss, recurrent vomiting, dysphagia, hematemesis or
melena, anemia, and palpable mass. Of the patients who had none of these, mean age among
those with malignancy was significantly higher than in those without (66.2 + 14.7 vs 47.9 + 15.8,
p<0.0001), and mean age of males with malignancy was lower than for females (63.6 + 14.1 for
males and 72.7 £ 15.4 for females, p=0.08).

In a fair-quality prospective cohort study, Bowrey and colleagues (2006) evaluated cancer
dectection rates in a population of patients referred by their primary care physician for
endoscopy. In this “open-access” system, any patient over 35 with dyspepsia or dysphagia was
eligible for referral. Of the 4,018 patients completing endoscopy, 138 (3%) were found to have
malignancy. Of those with malignancy, 85% presented with alarm symptoms, but 15% (n=19)
had no alarm symptoms. Those without any alarm symptoms tended to have a more favorable
tumor grade than those with alarm symptoms (11% stage IV vs 47% stage IV), and a longer
median survival time (39 months vs 4 months for patients with epigastric mass or 10 months for
patients with unexplained weight loss). The authors conclude that open-access endoscopy
confers a survival advantage, but fail to take into account the high risk of lead-time bias; that is,
the possibility that patients without alarm symptoms whose cancers were diagnosed early
would have died at the same point in time if their cancers were diagnosed later, i.e., after the
appearance of alarm symptoms.

A fair-quality prospective study by Veldhuyzen van Zanten and colleagues (2005) used data
from the Canadian Adult Dyspepsia Empirical Therapy Prompt Endoscopy (CADET-PE) trial to
assess the prevalence of Barrett’s esophagus in adults (>18) with dyspepsia and to identify
potential risk factors for its presence. Barrett’s esophagus was identified in 15 of 379 (4%)
patients over the age of 50, and in 10 of 661 (1.5%) patients age 50 and younger, a statistically
significant difference (p = 0.013). Among patients with identified Barrett’s esophagus, 64% had
reported heartburn or acid regurgitation as their dominant symptom, whereas this was the
dominant symptom in only 37% of patients without BE (p = 0.0062). The BE patients had an
average length of symptoms of 10 years, but 44% had symptoms < 5 years and 16% less than 1
year (p. 597).

Overall summary, quality and limitations of the evidence

One good quality meta-analysis (Vakil 2006) of a large number of patients found that alarm
symptoms, clinical opinion, and computer modeling programs based on symptom
guestionnaires were all unreliable predictors of gastrointestinal malignancy. Sensitivity ranged
from 0% to 83% while specificity varied from 40% to 98%. A fair quality prospective cohort
study (Rossi 2002) determined that ASGE guideline criteria were poorly correlated with
clinically relevant endoscopic findings, although their presence does marginally increase the
pre-test probability of endoscopy (from 45% to 47%) and their absence lowers it (from 45% to
29%). A good quality prospective study (Marmo 2005) found a much higher prevalence of
malignancy in patients with alarm symptoms than in those without (7.7% vs 0.4%). A fair-quality
prospective study found that 15% of patients with malignancy presented with no alarm
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symptoms; however, due to the high risk of lead-time bias it is not clear that there is a survival
advantage to early endoscopy for these patients.

The meta-analysis by Vakil and colleagues (2006) was of good quality and has relatively few
limitations. It did include one study from China, where there is a higher prevalence of gastric
malignancy, which would have tended to overestimate the positive predictive value of alarm
symptoms. The authors report that exclusion of this China study did not alter the conclusions.
Some of the studies took place in secondary care, and thus a referral bias may be present. The
direction of such a bias on the performance of alarm symptoms as harbingers of malignancy
cannot be predicted.

One prospective cohort study (Rossi 2002) looked at consecutive patients presenting to an
open-access endoscopy center. Seventy percent were outpatient, while 30% were hospital
inpatients at the time of the study. The impact of including these two disparate populations is
not assessed. The study was published in 2002, and ASGE guidelines have since been updated,
and so conclusions must be taken with caution.

If alarm features and the symptoms included in specialty guidelines are not reliable, how should
clinicians choose patients for endoscopy? Vakil and colleagues (2006) suggest that, in the
absence of compelling predictors, the concept of “alarm symptoms” should not be abandoned
at this time. They suggest age greater than 55 as “the most logical alternative strategy...
because the incidence of upper Gl malignancy is negligible in Western populations at younger
ages and only rises in prevalence above the age of 55 years” (Vakil 2006, p. 398). The use of age
as a factor in pre-test probability of malignancy is supported by the prospective cohort studies
considered here. Vakil and colleagues recommend further research into alarm symptoms and
physical exam findings, as diagnostic accuracy may improve when certain features occur in
concert. They also note that the alarm symptoms themselves are not well-defined: how much
weight loss qualifies as alarming? Is dysphagia concerning if it is not progressive? Future
research should endeavor to define alarm symptoms more precisely.

Overall strength of evidence: Moderate

KQ3. For what diagnoses and within what time frames, is repeat endoscopy
indicated versus other tests or no follow-up tests for surveillance of disease
progression and/or treatment response? Does repeat endoscopy change
treatment and outcome?

One good quality prospective cohort study (Westbrook 2005) was identified for this Key
Question.

Systematic reviews and technology assessments
The search did not identify any systematic reviews or technology assessments relevant to this
Key Question.

RCTs
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The search did not identify any randomized controlled trials relevant to this Key Question.

Other study designs (e.g. cohort studies)

The study identified one good quality prospective cohort study (Westbrook 2005) relevant to
this Key Question. Westbrook and colleagues (2005) investigated 302 patients who had
undergone endoscopy following gastroenterology referral for dyspeptic symptoms at one of
two Australian teaching hospitals 18 months prior. Patients were interviewed at study onset
(FU1) and then again 8 to 9 years post-index endoscopy (FU2) to determine persistence of
symptoms, use of acid-suppressing medications, and use of repeat endoscopy.

In all, 34% (95% Cl 29.0% to 39.8%) of patients were asymptomatic at FU1 and 41% (95% ClI
35.6% to 46.6%) were symptom-free at FU2, indicating that the majority of these patients had
ongoing symptoms. The authors found no association between endoscopic diagnosis (normal,
normal with reflux symptoms, peptic ulcer disease, esophagitis only, or esophagitis with peptic
ulcer disease) and symptomatic outcome at either FU1 or FU2 (x?=14.7, df=12, P > 0.05). At
FU2, 31% of patients (n=92) had undergone repeat endoscopy, including 50% of patients whose
initial diagnosis was “esophagitis only.” There was no association between repeat endoscopy
and symptomatic outcome (x°=0.6, df=1, P > 0.05).

Overall summary, quality and limitations of the evidence

Only one study, a prospective cohort study of good quality (Westbrook 2005), addressed the
guestion of repeat endoscopy in patients who initially presented with dyspeptic symptoms and
had non-malignant endoscopic findings. About a third of these patients underwent a
subsequent endoscopy within nine years of the index study. The results of these later
endoscopies are not known; however, patients who had further endoscopy were neither more
nor less likely than other patients to be symptomatic at FU2 (x’=0.6, df=1, P > 0.05).

Data was collected by one investigator via structured telephone interview, lowering the risk of
reporting bias. Recall bias is a possibility, but the authors did query patients at FU1 and FU2
regarding the symptoms that had prompted their initial presentations, and found good
concordance with the medical record (Westbrook 2005, p. 620). This would indicate that the
patients’ recollections of their illnesses were reliable. The fact that all patients were at one of
two Australian hospitals may limit generalizability to other populations. The lack of information
on the diagnoses made at subsequent endoscopies is a major limitation of this study.

Overall, evidence is limited on the question of repeat endoscopy for any patients with initial
dyspepsia who have non-malignant findings on their index endoscopy.

Overall strength of evidence: Low

KQ4. What are the potential harms of performing upper endoscopy in the
diagnostic or treatment planning workup of adults with upper Gl symptoms?
What is the incidence of these harms? Include consideration of progression of
treatment in unnecessary or inappropriate ways.
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One decision analysis (Spiegel 2002) and one good quality meta-analysis (Ford 2005) were
identified for this Key Question.

Systematic reviews and technology assessments

There is very little mention of harms of endoscopy in the systematic reviews, meta-analyses,
and economic evaluations identified by this search. The decision analysis by Spiegel and
colleagues (2002) indicates that “the most common complications of endoscopy are
cardiorespiratory and generally require only additional observation. Our model assumed a

0.02% probability of severe endoscopic complications requiring hospitalization and surgery. The

costs of severe endoscopic complications were modeled after the surgical repair of a
perforation” (p. 1275).

One meta-analysis of five trials comprising 1924 patients stated “there were no adverse events
reported as a direct result of endoscopy” (Ford 2005, p. 1842).

RCTs
The search did not identify any randomized controlled trials relevant to this Key Question.

Other study designs (e.g. cohort studies)
The search did not identify any other comparative studies relevant to this Key Question.

Overall summary, quality and limitations of the evidence

Because so little information could be gathered from the initial search, we conducted a
separate MEDLINE® search for complications of endoscopy (see Appendix A). Unfortunately
there were no studies that could be included. All but one of the systematic reviews, meta-
analyses, and economic evaluations neglected to factor harms of endoscopy into their reports.

According to the authors of one economic evaluation, most harms of endoscopy are
cardiorespiratory in nature; that is, related to the procedure sedation rather than the
endoscope itself. These authors used a 0.02% incidence of severe harms and modeled their
economic assumptions on the surgical repair of perforation.

Our search identified no data on harms associated with empiric acid-suppression or H. pylori
test-and-treat treatment strategies.

Overall strength of evidence: Insufficient

KQ5. What is the evidence that upper endoscopy has differential efficacy or
safety issues in sub populations? Including consideration of:

Gender

Age

Psychological or psychosocial co-morbidities

Other patient characteristics or evidence based patient

selection criteria, especially comorbidities of diabetes, high

BMlI, and chronic ingestion of alcohol

coop
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e. Provider type, setting or other provider characteristics
f. Payer / beneficiary type: including worker’s compensation,
Medicaid, state employees?

One good qualtiy meta-analysis (Ford 2005), two good-quality economic evaluations (Barton
2008; Makris 2003) , three prospective cohort studies (Marmo 2005, good quality; Bowrey
2006, fair quality; Veldhuyzen van Zanten 2006, fair quality), and one poor quality retrospective
cohort study (Connor 2004) were identified for this Key Question.

Systematic reviews and technology assessments

One meta-analysis (Ford 2005) included prespecified subgroup analyses. Ford and colleagues
(2005), in their individual patient data analysis comparing prompt endoscopy with H. pylori test-
and-treat, considered gender, age (less than 50 years or 50 years and older), predominant
symptom at trial entry (epigastric pain or heartburn), and initial H. pylori status. In these
analyses, the only difference observed was a small but statistically significant effect in favor of
endoscopy for patients aged 50 years and older (RR=0.90, 95% Cl 0.82 to 1.00, p < 0.05). The
relative risks (95% CI) of all subgroup analyses are as follows:

Females: 0.95 (0.90 to 1.00)

Males: 0.97 (0.0.91 to 1.04)

50 years and older: 0.90 (0.82 to 1.00, P < 0.05)
Less than 50 years: 0.97 (0.93 to 1.01)

Predominant heartburn: 0.99 (0.93 to 1.04)
Predominant epigastric pain: 0.96 (0.89 to 1.04)
H. pylori positive: 0.93 (0.86 to 1.01)
H. pylori negative: 0.97 (0.93 to 1.02)

Two economic evaluations (Barton 2008; Makris 2003) considered subgroups to some extent.
Barton and colleagues (2008) executed their simulation model in both a 30 year old and a 60
year old hypothetical population. In both populations, endoscopy with biopsy for H. pylori and
eradication as indicated (contributing 4.3496 QALYs in 30 year olds and 4.3860 QALYs in 60 year
olds) was more effective than endoscopy without biopsy (contributing 4.3387 QALYs in 30 year
olds and 4.3712 QALYs in 60 year olds). Also in both populations, a trial of PPI followed by
endoscopy with biopsy was the most effective strategy (contributing 4.3541 QALYs in 30 year
olds and 4.3942 QALYs in 60 year olds).

Makris and colleagues (2003) also divided their hypothetical populations into age cohorts, <45
years old (Group A), and 45 years old and older (Group B). Unfortunately, effectiveness data
were not reported for Group B and so comparison cannot be done.

RCTs
The search did not identify any randomized controlled trials relevant to this Key Question.
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Other study designs (e.g. cohort studies)

This search identified one good quality prospective cohort study (Marmo 2005), two fair quality
prospective cohort studies (Bowrey 2006 and Veldhuyzen van Zanten 2006), and one poor
quality retrospective cohort study (Connor 2004) relevant to this Key Question.

Marmo and colleagues (2005) published a good-quality prospective cohort study of 5,224
adults with uncomplicated dyspepsia, excluding patients with NSAID use or alarm symptomes.
Malignancy was discovered in 22 patients (0.4%). Eighteen of these patients (81.8%) were >45
years of age, and sixteen (72.7%) were male. The mean age of males with malignancy was 63.6
+ 14.1 years, which was significantly lower than the mean age of females with malignancy (72.7
+ 15.4 years; p < 0.05). Overall, the mean age of patients with malignancy was significantly
higher than the mean age of patients without malignancy (66.2 + 14.7 years versus 47.9 + 15.8
years; p < 0.0001). The authors created a prediction tool combining age and gender, with a 35
year cutoff for males and a 57 year cutoff for females, and tested it in a second “split sample”
of 3,684 patients. In the split sample, the shift in age cutoff to 35 years for males and 56 years
for females was demonstrated to increase diagnostic yield by 12% (i.e., 12% more patients with
cancer are included in these selection criteria, without increasing the total number of
endoscopies performed). Marmo and colleagues conclude that “Only the combination of age
and gender was able to predict upper Gl malignancy in patients with uncomplicated dyspepsia.
All the other variables considered as possible risk factors [H. pylori infection, comorbidities,
coprescriptions] had no predictive value” (p. 787).

A fair-quality prospective study by Bowrey and colleagues (2005) was primarily aimed at
assessing the value of alarm symptoms for predicting malignancy, but did also touch on the
issues of age and gender. All patients age 35 years and older presenting for endoscopy
(n=4,018) were included. Nineteen of 123 patients diagnosed with malignancy (15.4%) had no
alarm symptoms and would be comparable to the “uncomplicated dyspepsia” patients in the
Marmo 2005 study; 13 of those were male and 6 were female (p=0.61). Five of those nineteen
patients with malignancies and no alarm symptoms were younger than 55 years of age (25%).
Overall, the prevalence of malignancy in the cohort increased along with age, with only a 0.3%
prevalence among those < 41 years of age, and a 16% prevalence among patients >80 years old.

A fair-quality prospective study by Veldhuyzen van Zanten and colleagues (2006) considered
the outcome of histologically diagnosed Barrett’s esophagus (BE) in a population undergoing
prompt endoscopy as part of the CADET-PE trial. The prevalence of BE was 2.4% overall. The
prevalence was significantly higher in patients over 50 years of age (4% versus 1.5%, p = 0.013).
The prevalence among males was higher than among females, but this difference fell shy of
statistical significance (2.4% of males versus 2% of females, p = 0.068).

Connor and colleagues (2004) performed a retrospective chart review of 264 patients in the
Kansas City Veterans Affairs Medical Center Gastroenterology department who had undergone
upper endoscopy for dyspeptic symptoms. The definition of dyspepsia included upper
abdominal pain or discomfort, with or without heartburn, reflux, nausea, or vomiting. Patients
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with alarm symptoms were excluded. The population was 95% male, 73% Caucasian, with a
mean age of 57 years. The incidence of Barrett’s esophagus was 6.1%, and erosive esophagitis
was present in 23.8%. These two endoscopic findings were tested for correlation with patient
demographics (e.g., age, gender, race), NSAID use, or presence of hiatal hernia. The only
significant correlation was with hiatal hernia (Fisher’s exact test, p = 0.0032). There were no
significant associations between demographics and endoscopic diagnosis.

Overall summary, quality and limitations of the evidence

The search uncovered no evidence related to most of the subpopulations named in the Key
Question. Gender was evaluated in a good quality meta-analysis (Ford 2005) and a poor quality
retrospective cohort study (Connor 2004) and no differential effectiveness was found. Age was
the only factor associated with differential effectiveness in the meta-analysis. Age was
identified as an independent risk factor for malignancy in three prospective cohort studies, two
of fair quality (Bowrey 2006, Veldhuyzen van Zanten 2006) and one of good quality (Marmo
2005).

Ford and colleagues (2005) performed subgroup analyses based on age, gender, predominant
symptom, and presence of H. pylori. There was a small but statistically significant benefit of
endoscopy in patients 50 years of age and older (RR=0.90, 95% Cl 0.82 to 1.00, p < 0.05); no
other associations were found. In a good quality economic evaluation simulation model,
relative effectiveness of interventions was the same in hypothetical 30 year olds as in
hypothetical 60 year olds (Barton 2008). A poor quality retrospective chart review (Connor
2004) of VA patients failed to find any correlation between significant endoscopic findings
(Barrett’s esophagus and/or erosive esophagitis) and age, gender, race, or NSAID use. Two fair-
quality prospective cohort studies (Bowrey 2006, Veldhuyzen van Zanten 2006) affirm the
increasing risk of malignancy or Barrett’s esophagus with advancing age. A good quality
prospective cohort study (Marmo 2005) proposes a predictive tool using a combination of age
and gender (>35 years for males, >56 years for females).

Overall strength of evidence: Moderate (Age), Insufficent (all others)

KQ6. What is the evidence of cost and cost-effectiveness of endoscopy compared
to other treatment strategies when used in diagnostic or treatment planning
workups of adults with upper GI symptoms?

Economic modeling studies and cost-effectiveness analyses

Our search identified ten studies that met inclusion criteria, six economic model evaluations
(Barkun 2010; Barton 2008; Garcia-Altés 2005; Makris 2003; Spiegel 2002; You 2006) and four
RCTs (Duggan 2008; Ginannini 2008; Kjeldsen 2007; Klok 2005) that included cost-effectiveness
analyses. Since procedural and pharmaceutical costs vary across health care systems, cost-
effectiveness evaluations done outside the US should be taken with caution. Only two included
studies, a second-order simulation model and a decision analysis, utilized US data (Barton 2008;
Spiegel 2002). All studies investigated adult patients who were presenting for initial evaluation
and management of upper gastrointestinal symptoms.

Center for Evidence-based Policy

49



A"‘Washington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

The largest evaluation was a good quality economic evaluation (Barkun 2010) performed with
an aggregation of four complementary Canadian Adult Dyspepsia Empiric Treatment (CADET)
studies. This design was able to aggregate data from 2,236 individual patients in Canada who
had enrolled in one of the four studies. Patients were adults presenting to their primary care
clinician with at least three months of uninvestigated upper Gl symptoms, who did not have
alarm symptoms (e.g., unintentional weight loss, vomiting, dysphagia, hematemesis, melena,
fever, jaundice, or anemia) and were not regular users of nonsteroidal anti-inflammatory
medications. Interventions compared included acid-suppressing medication (omeprazole or
ranitidine) based on the Canadian Dyspepsia Working Group clinical management tool (CanDys
omeprazole and CanDys ranitidine);? empirical omeprazole or ranitidine; endoscopy followed
by omeprazole; and endoscopy followed by ranitidine. Costs were expressed in 2007 Canadian
dollars. Incremental cost-effectiveness analyses demonstrated that no single approach was the
dominant best choice based on cost-effectiveness. However, at a clinically relevant willingness-
to-pay threshold of CAN $30,000-CANS70,000 per quality-adjusted life-year (QALY), the CanDys
Omeprazole arm was the most cost-effective.

A fair quality modeled decision analysis from Spain (Garcia-Altés 2005) identified a locally-
validated scoring instrument followed by endoscopy as more cost-effective than prompt
endoscopy, H. pylori test and scope, H. pylori test and treat, and empiric proton-pump inhibitor
(PPI) strategies .

Four other modeling studies included testing for H. pylori in their analysis, and found it to be
the most cost-effective intervention when compared to empiric initial treatment and/or
prompt endoscopy. One US study (Barton 2008), a good quality simulation model, found that,
among 60 year olds, test-and-treat was the most cost-effective intervention with an
incremental cost-effectiveness ratio of US$6,740 per QALY. A very similar study from Canada
also found the test-and-treat approach to be more cost-effective, at CANS2,970 per QALY,
compared with empirical acid-suppression, a barium test, endoscopy, or empirical eradication
of H. pylori (Makris 2003). A third good quality modeled study from China (You 2006) found that
the test-and-treat approach was more cost-effective than empiric PPl or prompt endoscopy,
but noted that the cost-effectiveness of test-and-treat was sensitive to the prevalence of H.
pylori in the population.

A good quality decision analysis using US data (Spiegel 2002) found that adding a 6-week trial of
PPI, either before test-and-treat or interposed between test-and-treat and endoscopy,

* The Canadian Dyspepsia Working Group’s “CanDys Clinical Management Tool” recommends stratifying patients
into two groups: those in whom symptoms of heartburn or reflux are dominant, and those in whom heartburn
and/or reflux are not dominant. In the CanDys omeprazole arm, heartburn-predominant patients were treated
empirically with omeprazole 20mg daily for 8 weeks. Other patients were tested using the urea breath test for H.
pylori. If positive, they received one week of eradication triple therapy; if negative, they received omeprazole
20mg daily for four weeks. In the CanDys ranitidine arm, patients were started on 150mg ranitidine twice daily,
with step-up to omeprazole for heartburn-predominant patients with persistent symptoms after four to eight
weeks of ranitidine.
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increased cost-effectiveness over a strategy of going directly from test-and-treat to endoscopy
in a population of patients greater than 45 years old. Acid reflux and regurgitation were
excluded as dominant symptoms and no alarm symptoms were present as inclusion criteria for
this population. Their conclusion about preferred strategies remained even after sensitivity
analysis.

The test-and-treat approach was favored in a fair quality RCT from the UK (Duggan 2008) when
compared with prompt endoscopy or empirical PPl. There was not a substantial difference in
the effectiveness of these alternative strategies. However, 39% of patients assigned to the
empiric PPl arm of the trial subsequently underwent upper endoscopy after an initial treatment
failure. This resulted in higher spending amongst the empiric PPl arm and the lowest overall
number of endoscopies in the test-and-treat arm. Finally, one poor quality RCT from the
Netherlands found test-and-treat to be slightly more effective and less costly than prompt
endoscopy, with an incremental cost-effectiveness ratio of €47,412 per QALY (Klok 2005).

In a good quality simulation model using a hypothetical population of US 30 year olds (Barton
2008), empiric PPl was the most cost-effective option with an incremental cost-effectiveness
ratio (ICER) of US$9,740 per QALY when compared to a baseline strategy of antacid (agent
unspecified) alone with no further interventions.* A poor quality Italian RCT (Giannini 2008)
favored empiric PPI over endoscopy because it was found to be equally effective, but less
expensive than endoscopy. However, this study was at high risk of bias in favor of PPl because
the patients with positive endoscopy received identical treatment to those in the empiric PPI
arm (40mg omeprazole), while those with negative endoscopy received 20mg omeprazole .
Finally, a poor quality cost-effectiveness analysis of RCT data from Denmark (Kjeldsen 2007)
showed that while endoscopy was slightly more effective, it was much more costly, with an
ICER €13,905 per cure (defined as symptom-free at 12 months). This result was sensitive to age,
with ICER increasing for patients less than 45 years of age . An important limitation of these two
low quality studies is that they did not include H. pylori testing or treatment in their
comparisons.

Finally, the individual patient data (IPD) meta-analysis conducted by Ford and colleagues (2005)
using data from the Cochrane review included a cost-effectiveness analysis reporting costs and
cost-effectiveness as weighted-mean difference (WMD). The authors found that endoscopy
cost more than the test-and-treat strategy (WMD USS$389, 95% Cl $276 to $502), and this was
due to the cost of the investigation. Prompt endoscopy was not a cost-effective alternative until
the willingness-to-pay threshold was raised to $180,000 per symptom-free patient.

Table 3. Cost-Effectiveness Studies by Quality and Intervention Favored

Favored Empiric PPI H. pylori Test & Treat Screening
Intervention Questionnaire
Good Quality |e  Barton 2008, US e Barton 2008, US (preferred strategy

* The authors explain that “[antacid alone] is not a realistic strategy but was used as a baseline comparison so that
information from placebo-controlled trials could be used in the model” (p. 47).
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Favored Empiric PPI H. pylori Test & Treat Screening
Intervention Questionnaire
(preferred strategy for hypothetical 60yo pop.)
for hypothetical 30yo |e  Makris 2003, Canada (preferred
pop.) strategy for both hypothetical 18-
45yo0 and >45yo pops.)
e  You 2006, Hong Kong (hypothetical
>18yo pop.)

e Barkun 2010, Canada (individual
data from 2,236 Canadians 218yo)

e Spiegel 2002 (T&T2PPI DEGD is
the preferred strategy in US
patients < 45 yo)

e Ford 2005 (IPD meta-analysis of
Cochrane data)

Fair Quality e Duggan 2008, UK (762 adults 218yo |e  Garcia-Altes
presenting to primary care with 2005, Spain
dyspepsia) (hypothetical

>18yo pop.)

Poor Quality e Giannini 2008, Italy |e  Klok 2005, Netherlands (281 adults

(612 adults 218yo >18yo presenting to primary care
presenting to Gl with dyspepsia)
centers with 23mo of
symptoms)
e Kjeldsen 2007,
Denmark (368 adults

2>18yo presenting to
primary care with
dyspepsia)
Note: Neither study
included a comparison
with H. pylori test-and-
treat

Overall summary, quality and limitations of the evidence

With the exception of empiric therapy for US 30 year olds, all five good quality studies, one of
two fair quality studies, and one of three poor quality studies favored H. pylori test-and-treat as
the most cost-effective strategy for adults with uninvestigated symptoms of dyspepsia and/or
GERD.

Only two studies, a second-order simulation model and a decision analysis both of good quality,
evaluated the cost-effectiveness of different management strategies for new upper
gastrointestinal symptoms in a US population (Barton 2008; Spiegel 2002). In the Barton study
(2008), empiric PPl was the strategy of choice for 30 year old patients, and test-and-treat for H.
pylori was the most cost-effective intervention for 60 year olds. Spiegel and colleagues (2002)
looked only at patients less than 45 years of age, and determined that adding a 6-week trial of
PPl to the test-and-treat strategy improved its cost-effectiveness. A good quality economic
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evaluation of Canadian individual patient data concluded that no one strategy was the most
clearly cost-effective, but at a clinically relevant willingness-to-pay threshold of CAN$30,000-
70,000 per QALY, omeprazole treatment based on the CanDys protocol (which incorporates
test-and-treat for those without heartburn or reflux as the predominant symptom) was the
most cost-effective (Barkun 2010). Two other good quality models (Makris 2003; You 2006) also
favored the test-and-treat approach, along with one fair and one poor quality RCT (Duggan
2008; Klok 2005).

One fair quality decision analysis favored a screening questionnaire followed by prompt
endoscopy for high-risk patients (Garcia-Altés 2005). Two poor quality RCTs found empiric PPI
to be the most cost-effective alternative, but did not include comparison to H. pylori testing and
treatment (Giannini 2008; Kjeldsen 2007). There were no economic studies that found prompt
endoscopy to be the most cost-effective intervention.

Overall strength of evidence: Moderate
Guidelines

Three guidelines (American Gastroenterological Association (AGA) 2008; American Society for
Gastrointestinal Endoscopy (ASGE) 2007a; ASGE 2007b) were identified in relation to the role of
endoscopy for the diagnosis and early management of dyspepsia and GERD. An additional
guideline specifically related to modifications in endoscopic practice for the elderly was
identified from the ASGE (2006). Of the guidelines identified, one guideline was rated good
quality (AGA 2008), two were rated fair quality (ASGE 2007a; ASGE 2007b), and one was rated
poor quality (ASGE 2006).

Role of endoscopy in the diagnosis and management of GERD

One good quality (AGA 2008) and one fair quality (ASGE 2007b) guidelines were identified that
discussed the role of endoscopy in the diagnosis and management of GERD. The AGA (2008)
guideline recommends endoscopy “with biopsy for patients with an esophageal GERD
syndrome with troublesome dysphagia” (p. 1385) and to evaluate patients who have not
responded to an empirical trial of twice-daily PPl therapy and who have suspected esophageal
GERD symptoms. The AGA (2008) guideline recommends against routine endoscopy for
patients with “erosive or nonerosive reflux disease to assess for disease progression” (p. 1387)
and finds insufficient evidence for routine upper endoscopy for chronic GERD symptoms to
“diminish the risk of death from esophageal cancer” (p. 1389) or for screening of “Barrett’s
esophagus and dysplasia in adults 50 years or older with greater than 5 to 10 years of heartburn
to reduce mortality from esophageal adenocarcinoma” (p. 1389).

The fair quality ASGE (2007a) guideline presents complementary recommendations to the AGA
(2008) guideline. The ASGE (2007a) recommends that GERD can be diagnosed based on typical
symptoms without the need for endoscopy. For patients who have alarm symptoms (e.g., GERD
symptoms that are persistent or progressive despite appropriate medical therapy; dysphagia or
odynophagia; involuntary weight loss greater than five percent; evidence of Gl bleeding or
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anemia; finding a mass, stricture, or ulcer on imaging studies; or persistent vomiting)
endoscopy is recommended. Additionally the ASGE (2007a) recommends the use of endoscopy
for the evaluation of patients with suspected extra-esophageal manifestations of GERD, with
recurrent symptoms after endoscopic or surgical antireflux procedures, and for the screening
for Barrett’s esophagus in selected patients as clinically indicated.

Role of endoscopy in the diagnosis and management of dyspepsia

One guideline of fair quality (ASGE 2007b) was identified that discussed the role of endoscopy
in the diagnosis and management of dyspepsia. The ASGE (2007b) acknowledges that “given
the large number of patients with dyspepsia, it is not practical to perform endoscopy in all
patients with dyspepsia” (p. 1071). Characteristics, such as age and alarm features, are
recommended to be used to help determine whether a patient with dyspepsia should undergo
initial endoscopy. The ASGE (2007b) suggests that patients between the age 45 to 55 years who
have new onset dyspepsia and those who have alarm features (e.g., family history of upper-Gl
malignancy; unintended weight loss; Gl bleeding or iron deficiency anemia; progressive
dysphagia; odynophagia; persistent vomiting; palpable mass or lymphadenopathy; jaundice)
should undergo an endoscopy. In addition, the ASGE (2007b) guideline recommends endoscopy
be considered for patients without alarm features for whom there is clinical suspicion of
malignancy. For patients that are younger than 50 years old and are H. pylori negative, the
ASGE (2007b) guideline recommends an initial endoscopy or a short trial of PPl acid
suppression. The ASGE (2007b) also gives a weak recommendation for endoscopy in “patients
with dyspepsia who do not respond to empiric PPl therapy or have recurrent symptoms after an
adequate trial” (p. 1074).

Modification of Endoscopy for Elderly Population

One guideline of poor quality (ASGE 2006) was identified that specified modification in
endoscopic practice for a specific population. The ASGE (2006) recommends that endoscopy
only be performed when the results will influence clinical management or outcome. The
guideline states that “advanced age is not a contraindication to endoscopy” (p. 566) and that
“preparation for endoscopy in geriatric or aged populations differs little from that for younger
adults” (p. 567). Additionally the ASGE (2006) guideline suggests that intensified monitoring
during the endoscopic procedure is appropriate for many elderly patients.

Summary of Guidelines and Quality Assessment

The search identified four guidelines of which one was rated as good quality, two were rated
fair quality, and one was rated as poor quality. A summary and quality rating for each guideline
is provided in Table 4. In general, the guidelines are in accord with the clinical evidence.
Because of the poor reliability of alarm symptoms for predicting Gl malignancy, guidelines
should and do leave some room for clinical judgement. It is reasonable based on evidence to
perform endoscopy in patients who have not responded to medical management. The AGA
(2008) guideline also recommends against routine surveillance endoscopy for patients with
reflux disease to assess for disease progression or resolution, which is supported by the
evidence. The guidelines do not, however, take into account the increasing prevalence of

Center for Evidence-based Policy

54



A"‘Washington State
(“ Health Care Authority

WA Health Technology Assessment - HTA

gastrointestinal malignancy after age 55. As noted under Key Question #5, age greater than 55
may be a reasonable criterion to apply when choosing whom to investigate.

Table 4. Role of Endoscopy in the Diagnosis and Management of GERD and Dyspepsia

Not Recommended / Insufficient

Guideline Recommended Use of Endoscopy Evidence Quality
AGA (2008) e Endoscopy with biopsy for patients | e Routine endoscopy for patients
[GERD] with an esophageal GERD with erosive or nonerosive reflux
syndrome with troublesome disease to assess for disease
dysphagia progression (Recommends Against)
e Evaluation of patients who have ¢ Routine upper endoscopy for
not responded to an empirical trial chronic GERD symptoms to
of twice-daily PPl therapy and who diminish the risk of death from
have suspected esophageal GERD esophageal cancer (Insufficient Good
symptoms Evidence)
e Screening of “Barrett’s esophagus
and dysplasia in adults 50 years or
older with greater than 5 to 10
years of heartburn to reduce
mortality from esophageal
adenocarcinoma (Insufficient
Evidence)
ASGE (2007a) | e Patients who have alarm e GERD can be diagnosed based on
[GERD] symptoms typical symptoms without the need
e Evaluation of patients with for endoscopy
suspected extra-esophageal
manifestations of GERD
e Evaluation of patients with Fair
recurrent symptoms after
endoscopic or surgical antireflux
procedures
e Screening for Barrett’s Esophagus
in selected patients as clinically
indicated
ASGE (2007b) |e Patients between 45 to 55 years n/a
[Dyspepsial with new onset dyspepsia
e Patients with alarm features
e Patients without alarm features
for whom there is clinical suspicion
of malignancy Fair

e Patients younger than 50 years

and who are H pylori negative,
endoscopy or short trial of PPl acid
suppression

e Patients with dyspepsia who do
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Guideline Recommended Use of Endoscopy Not Recommepded i Quality
Evidence
not respond to empiric PPl therapy
or have recurrent symptoms after
an adequate trial
ASGE (2006) |e If results will influence clinical n/a
[Consideratio management or outcomes
ns forolder |e Intensified monitoring may be Poor
population] appropriate for many elderly
patients

Policy Considerations

At the direction of WA HTA, this review searched for Medicare, Aetna, Regence BCBS, and
GroupHealth policies addressing coverage of upper endoscopy for patients with symptoms of
GERD. The policies identified are summarized below, with further detail and direct web links to
each policy provided in Appendix H.

Medicare

A Medicare NCD for “endoscopy” allows coverage of “endoscopic procedures when reasonable
and necessary for the individual patient” (Centers for Medicare and Medicaid Services (CMS)
2012). Medicare contractor LCDs may further define criteria of reasonable and necessary.
However, there are no relevant LCDs applicable to Washington or the Northwest Region (CMS
Region X).

Aetna

Aetna has issued a clinical policy bulletin (CPB) addressing upper gastrointestinal endoscopy
(Aetna 2011). The CPB outlines detailed clinical indications for the use of upper endoscopy in
the following categories: high-risk screening, diagnostic, therapeutic, and sequential or
periodic surveillance. The policy excludes coverage of upper endoscopy as experimental and
investigational in several explicit circumstances. Table 5 highlights clinical indications set forth
by the policy that are relevant to this review. Please see Appendix Hfor complete copy of the
policy and a full list of indications allowing coverage of upper endoscopy.

Table 5. Aetna Policy Outlining Clinical Indications for Upper Endoscopy
Type of use for

upper Clinical indications considered medically necessary
endoscopy
Diagnostic e Evaluation of upper abdominal symptoms that persist despite an

appropriate trial of therapy

e Evaluation of upper abdominal symptoms associated with other symptoms
or signs suggesting serious organic disease (e.g., anorexia and weight loss)
or in persons over 45 years of age
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Type of use for

upper Clinical indications considered medically necessary
endoscopy
e Evaluation of dysphagia or odynophagia
e Evaluation of esophageal reflux symptoms that are persistent or recurrent
despite appropriate therapy
e Evaluation of persistent vomiting of unknown cause
e Evaluation of Gl bleeding
o For persons with active or recent bleeding
o For presumed chronic blood loss and for iron deficiency anemia when
the clinical situation suggests an upper Gl source
e Evaluation of dyspepsia when any of the following is present
o Chronic Gl bleeding
o Epigastric mass
o lIron deficiency anemia
o Persistent vomiting
o Progressive difficulty swallowing
o Progressive unintentional weight loss
o Suspicious barium meal (upper Gl series)
(Note: the above indications are excerpted from the full Aetna policy, provided
in Appendix H.)
High-risk e Persons with chronic (5 years or more) gastroesophageal reflux disease
screening (GERD) at risk for Barrett's esophagus. (Note: After a negative screening

EGD, further screening EGD is not indicated).

Persons with symptomatic pernicious anemia (e.g., anemia, fatigue, pallor,
Red tongue, shortness of breath, as well as tingling and numbness in the
hands and feet) to identify prevalent lesions (e.g., carcinoid tumors, gastric
cancer).

Persons with cirrhosis and portal hypertension but no prior variceal
hemorrhage, especially those with platelet counts less than 140,000/mm?,
or Child's class B or C disease.

Surveillance

Surveillance of persons with Barrett's esophagus (BE) without dysplasia. For
persons with established BE of any length and with no dysplasia, after 2
consecutive examinations within 1 year, an acceptable interval for
additional surveillance is every 3 years.

Surveillance of persons with BE and low-grade dysplasia at 6 months. If
low-grade dysplasia is confirmed, then surveillance at 12 months and yearly
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Type of use for

upper
endoscopy

Clinical indications considered medically necessary

thereafter as long as dysplasia persists.

Surveillance of persons with BE and high-grade dysplasia every 3 months for
at least 1 year. After 1 year of no cancer detection, the interval of
surveillance may be lengthened if there are no dysplastic changes on 2
subsequent endoscopies performed at 3-month intervals.

Surveillance of persons with a severe caustic esophageal injury every 1to 3
years beginning 15 to 20 years after the injury.

Surveillance of persons with tylosis every 1 to 3 years beginning at 30 years
of age.

Surveillance of recurrence of adenomatous polyps in synchronous and
metachronous sites at 3- to 5-year intervals.

Surveillance of persons with familial adenomatous polyposis starting around
the time of colectomy or after age of 30 years.

Surveillance of persons with hereditary non-polyposis colorectal cancer.

Indications
excluded from
coverage

EGD for routine screening

Evaluation of symptoms that are considered functional in origin. (There are
exceptions in which an EGD may be done once to rule out organic disease,
especially if symptoms are unresponsive to therapy)

Evaluation of metastatic adenocarcinoma of unknown primary site when
the results will not alter management

Repeat EGD for persons with a prior normal EGD if symptoms remain
unchanged

Routine evaluation of abdominal pain in children (i.e., without other signs
and symptoms suggestive of serious organic disease)

Evaluation of radiographical findings of:
o Asymptomatic or uncomplicated sliding hiatal hernia

o Deformed duodenal bulb when symptoms are absent or respond
adequately to ulcer therapy

o Uncomplicated duodenal ulcer that has responded to therapy

Surveillance for malignancy in persons with gastric atrophy, pernicious
anemia, or prior gastric operations for benign disease (e.g., partial
gastrectomy for peptic ulcer disease)

Surveillance of healed benign disease (e.g., esophagitis or duodenal/gastric
ulcer)

Surveillance during repeated dilations of benign strictures unless there is a
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Type of use for
upper Clinical indications considered medically necessary
endoscopy

change in status
e Surveillance of persons with achalasia
e Surveillance of persons with previous aerodigestive squamous cell cancer
e Surveillance of persons with gastric intestinal metaplasia

e Surveillance of persons following adequate sampling or removal of non-
dysplastic gastric polyps

GroupHealth
No policies identified addressing upper endoscopy for people with symptoms of GERD.

Regence BCBS Washington
No policies identified addressing upper endoscopy for people with symptoms of GERD.

Overall Summary

Evidence

There are a variety of options for initiating workup and treatment of patients presenting with
uninvestigated dyspepsia and/or GERD symptoms. A good quality systematic review (Delaney
2005) and a fair quality prospective cohort study (Madan 2005) show that non-invasive
strategies, such as an empiric trial of PPl or H. pylori test and treat, are equally as effective as
prompt endoscopy for achieving symptom improvement. A 24-hour esophageal pH study might
be the gold standard for GERD diagnosis according to the Madan study (2005), but its clinical
usefulness is limited by invasiveness, cost, and availability.

There is wide acceptance of the use of “alarm symptoms” such as anemia, dysphagia, and
unintentional weight loss to determine patients’ need for prompt endoscopy. Patients with
these symptoms are excluded from trials of endoscopy for GERD or dyspepsia, on the grounds
that they represent a population with a higher-than-normal risk of malignancy. Clinical
guidelines invoke these alarm features as indications to bypass empiric treatment or non-
invasive testing and move straight to endoscopy. One good quality meta-analysis (Vakil 2006)
and one fair quality prospective case series (Rossi 2002) both agreed that alarm symptomes, as
well as clnical opinion, are poor predictors of gastrointestinal malignancy. However, at this time
there is no compelling evidence as to what should replace them. Vakil and colleagues (2006) do
point out the very low incidence of GI malignancy in Western populations below the age of 55,
and note that an age cutoff may be appropriate in formulating a strategy for use of endoscopy.

One meta-analysis that included prespecified subgroup analyses did show that there was a
small but statistically significant effect in favor of endscopy for patients aged 50 years and
older. Other subgroup analyses based on gender, predominant symptom, and presence of H.
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pylori showed no difference in the effectiveness of endoscopy between groups. A poor quality
retrospective cohort study failed to demonstrate any significant associations between
meaningful endoscopic findings and patient demographics (e.g., age, race, or gender) or NSAID
use.

Patients with findings of malignancy or other serious pathology on endoscopy will be followed
up appropriately. But for those whose endoscopic diagnosis was nothing more serious than
esophagitis and/or peptic ulcer disease, is there an indication to perform a follow-up
endoscopy? One good quality prospective cohort study (Westbrook 2005) followed patients
who had presented initially with dyspepsia for eight to nine years after their index endoscopy.
More than half of patients had persistent symptoms, and those who had undergone repeat
endoscopy (31%) were neither more nor less likely to be symptomatic than those who had not.
The study did not, however, assess the findings of these subsequent endoscopies.

There is very little recent data on the harms of upper endoscopy when performed for dyspepsia
and/or GERD. The author of one economic evaluation noted that complications are commonly
cardiorespiratory (related to sedation), and for purposes of the model used an incidence of
severe harms of 0.02%. We found no studies reporting harms associated with empiric acid-
suppressing medication or H. pylori test-and-treat.

There have been several studies of varying quality that have attempted to determine the most
cost-effective means of managing the uninvestigated patient with dyspepsia. Five good quality
economic evaluations, along with one of fair quality and one poor quality study, have identified
an H. pylori test-and-treat strategy as the most cost-effective option. The one exception is a US
study that looked at a hypothetical population of 30 year olds and preferred empiric PPl for this
younger age group. Two poor quality RCTs also recommended empiric PPl as a more cost-
effective choice than endoscopy. There were no studies that demonstrated prompt endoscopy
to be the most cost-effective option.

Guidelines

Four guidelines (one good, two fair, and one poor quality) discuss the role endoscopy in the
diagnosis and early management of dyspepsia and GERD. One guideline (AGA 2008)
recommends endoscopy to evaluate patients who have not responded to PPI therapy and have
suspected GERD symptoms. A fair quality guideline (ASGE 2007a) recommends the use of
endoscopy for the screening of Barrett’s esophagus as clinical indicated, in patients with
recurrent symptoms after endoscopic or surgical antireflux procedures, and/or patients with
suspected extra-esophageal manifestations of GERD. One poor quality guideline (ASGE 2006)
recommends endoscopy only be conducted in an elderly population when the results will
influence clinical management or outcomes, that endoscopy preparation does not differ for
geriatric populations, and that intensified monitoring may be appropriate for many elderly
patients. The AGA (2008) recommends against routine endoscopy for patient with GERD for
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assessment of disease progression, and finds insufficient evidence for routine upper endoscopy
to reduce mortality from esophageal cancer.

One fair quality guideline (ASGE 2007b) specifically recommends endoscopy in patients
between the age 45 to 55 years who have new onset dyspepsia and those who have alarm
features should undergo an endoscopy, or in patients without alarm features for whom there is
clinical suspicion of malignancy. The ASGE (2007b) guideline recommends either endoscopy or
a short trial of PPl acid suppression for patients who are younger than 50 years old and are H.
pylori negative.

Policies

This review identified two payers, Medicare and Aetna, with policies addressing coverage of
upper endoscopy for patients with symptoms of GERD. Medicare has issued a general NCD for
“endoscopy” allowing coverage of “endoscopic procedures when reasonable and necessary for
the individual patient” (CMS 2012). There are no LCDs applicable to Washington or the
Northwest Region that further define criteria constituting “reasonable and necessary” use of
the procedure. Among private payers, Aetna has issued a policy setting forth detailed clinical
indications for the use of upper endoscopy in the following categories: high risk screening,
diagnostic, therapeutic, and sequential or periodic surveillance. The policy excludes coverage
of upper endoscopy as experimental and investigational in several explicit circumstances.

Discussion and Limitations

Upper endoscopy for diagnosis of GERD and other upper gastrointestinal symptoms is a thorny
topic, subject to many sources of imprecision and potential bias. First, there is the problem of
defining which symptoms are indicative of gastro-esophageal reflux disease, and which are
dyspepsia. In a primary care office setting, patients are rarely clear-cut members of one
category or the other. Second, there is the question of practice setting. Some studies look only
at patients primary care, while others include patients in a specialty referral setting such as an
endoscopy center. Depending upon the health care system, patients may or may not be able to
self-refer into these specialty centers. Therefore it becomes unclear whether patients in a
primary care setting and those in a specialty center are in fact comparable populations.

There is not a consensus on how outcomes should be measured in patients who are treated for
dyspepsia or GERD. Several symptom scoring tools exist, some of which are validated. When
data are pooled into meta-analyses, these symptom scores are necessarily dichotomized into
“cured” versus “not cured,” or “improved” versus “not improved.” A cost-utility analysis that
converts these symptom scores into QALYs is one further step removed from the actual patient
experience.

Economic modeling studies and cost-effectiveness analyses in this report came to a consensus
around one type of intervention as being generally the most cost-effective (test-and-treat), and
initial endoscopy as being less cost-effective. Using incremental cost-effectiveness ratios (ICERs)
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allows for some degree of comparison across multiple nations whose health care costs may be
defined in radically different ways.
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Appendix A. MEDLINE® Search Strategy

Database: Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) <1946 to February Week 1 2012>
Search Strategy:

1 exp Endoscopy/ (226579)

2 exp Endoscopes/ (19136)

3 10r2(235467)

4  (endoscop$ or gastroscop$ or esophagoscop$ or duodenoscop$).mp. [mp=title, abstract, original
titte, name of substance word, subject heading word, protocol supplementary concept, rare disease
supplementary concept, unique identifier] (153420)

5 3 o0r4(279025)

6 exp Stomach Diseases/di (18998)

7 exp Esophageal Diseases/di (18094)

8 exp Duodenal Diseases/di (8222)

9 exp Upper Gastrointestinal Tract/ (160060)

10 exp diagnosis/ (5821301)

11 difs. (1767793)

12 10 or 11 (6464793)

13 9 and 12 (67560)

14 6or7or8or13(97729)

15 exp "signs and symptoms, digestive"/ (115435)

16 14 and 15 (4556)

17 5and 16 (1880)

18 (dyspep$ or heartburn$ or ((upset$ or sore$ or ache$ or pain$ or complain$ or symptom$ or
bother$) adj5 (stomach$ or esophag$ or belly))).mp. (18154)

19 14 and 18 (4669)

20 5and 19 (2697)

21 17 or 20 (3626)

22 limit 21 to (english language and yr="2002 -Current") (1432)

23  limit 22 to humans (1416)

24 limit 23 to (controlled clinical trial or meta analysis or randomized controlled trial) (74)
25 limit 23 to systematic reviews (26)

26  exp cohort studies/ (1142513)

27 23 and 26 (506)

28 24 or 25 or 27 (556) [Effectiveness search results]
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33
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36
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46
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49
50
51
52
53

(“ Health Care Authority

exp Postoperative Complications/ (376177)
exp Intraoperative Complications/ (32412)
29 or 30 (397886)

3 and 9 and 31 (1597)

exp Gastrointestinal Diseases/ (674951)
32 and 33 (993)

exp gastroscopy/ae (625)

exp esophagoscopy/ae (621)

exp duodenoscopy/ae (96)

35 or 36 or 37 (1188)

34 or 38 (2134)

limit 39 to (english language and yr="2002 -Current") (733)

limit 40 to humans (711)

41 not 28 (670) [Complications search results]

exp "Costs and Cost Analysis"/ (160841)
exp gastroscopy/ (13200)

exp esophagoscopy/ (10818)

exp duodenoscopy/ (2528)

44 or 45 or 46 (24497)

exp gastrointestinal diseases/di (112080)
15 or 18 (125022)

exp Diagnostic Techniques, Digestive System/ (124025)

48 or 49 or 50 (320837)
43 and 47 and 51 (228)

WA Health Technology Assessment - HTA

limit 52 to (english language and yr="2002 -Current") (90) [Cost Effectiveness search results]
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Appendix C. Summary of Findings Table for Systematic Reviews and Technology Assessments

Reference

Study Design

Patient Characteristics

Type of
Relationship

Factors Assessed
Main Findings

Quality
Comments

Follow-up
Delaney Meta-analysis Adults presenting to primary care | 1) Effectiveness of 1) RR 0.89 (95% Cl 0.77 to 1.02, p = 0.70) Good
of 1) Initial or endoscopy unit with early investigation vs
endoscopy vs uninvestigated dyspeptic empiric medication 2) RR 0.95 (95% Cl 0.79 to 1.15) trial-level Excluded
acid symptoms fo symptom score meta-analysis patients with
suppression (6 improvement reflux as
studies) predominant
and 2) H. pylori 2) Effectiveness of H. symptom.
test and treat pylori test and treat
vs endoscopy vs endoscopy for
(5 studies) symptom score
improvement
Ford Individual Adults presenting to primary care | 2) Effectiveness of H. | RR 0.95 (95% Cl 0.92-0,99) favoring endoscopy | Good
patient data or endoscopy unit with pylori test and treat
meta-analysis uninvestigated dyspeptic vs early endoscopy Unblinded
of H. pylori test | symptoms on risk of symptoms trials
and treat vs at 12 months
early
endoscopy (5
studies)
Vakil 2006¥ Meta-analysis n=57,363 Diagnostic POOLED ESTIMATES Good
(17 studies) performance of 21 alarm feature (n= 46,161;7 studies)
(retrospective alarm features, Sensitivity (0% sensitivity studies excluded): Financial

studies and
case-control
studies with
healthy

Inclusion: Prospective data
collection, >16 yrs of age, no
specific patient selection,
dyspepsia/alarm symptoms

computer models,
clinical opinion,
anemia, weight loss
for prediction of

67% (95% Cl: 54%, 83%) with heterogeneity
(Q=7.64, P=11)

Specificity (0% sensitivity studies excluded):
66% (95% Cl: 55%, 79%) with highly significant

interests were
not disclosed
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Type of
Relationship

Factors Assessed
Main Findings

Quality
Comments

controls were
excluded)

recorded, record of endoscopic
diagnosis, symptoms and
endoscopic diagnosis compared,
>100 patients evaluated, >1 upper
Gl cancer diagnosed

Exclusion: Not always reported in
studies, however Gl bleeding and
Gl surgery were common
exclusion factors

Follow-up

malignancy

Follow-up N/A

heterogeneity (Q=1779,, P<0.001)
LR+: 2.74 (95% Cl: 1.47, 5.24)

Clinical Opinion (n=3159; 3 studies)
Sensitivity: 29% (95% Cl: 10%, 88%)
Specificity: 97% (95% Cl: 96%, 99%)
LR+: Not reported

Computer Models (n=8043; 5 studies)
Sensitivity (0% sensitivity studies excluded):
96% (95% Cl: 92%, 100%) with no
heterogeneity (Q=4.4,, P=0.36)

Specificity (0% sensitivity studies excluded):
34% (05% Cl: 27%, 44%) with significant
heterogeneity (Q=170,4, P<0.0001)

LR+ for malignancy: 1.49 (95% Cl: 1.33, 1.67)

Overall Accuracy of all Approaches

Pooled DOR: 7.49 (95% Cl: 4.37, 12.8) with
significant heterogeneity

(x*=4446, P<0.001)

No funnel plot asymmetry.

Moderate accuracy of AUC 0.80 (95% Cl 0.73,
0.85) according to ROC.

LR+: Not reported

Weight Loss (n=48,499; 8 studies)
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Type of
Relationship

Factors Assessed
Main Findings

Quality
Comments

Follow-up

Sensitivity: 49% (95% Cl: 37%, 65%) with
significant heterogeneity (Q=34.0,, P<0.001)
Specificity: 84% (95% Cl: 81%, 87%) with
significant heterogeneity (Q=143,, P<0.001)
LR+: Not reported

Dysphagia (n=9646; 5 studies)

Sensitivity: 39% (95% Cl: 23, 66) with
significant heterogeneity (Q=19.5,, P<0.001)
Specificity: 85% (95% Cl: 78, 92) with
significant heterogeneity (Q=852,, P<0.001)
LR+: Not reported

Anemia (n=42,3247; 4 studies)

Sensitivity (0% sensitivity study excluded): 13%
(95% Cl: 8%, 20%) with no heterogeneity
(Q=0.66,, P=0.72)

Specificity (0% sensitivity study excluded): 95%
(95% Cl: 92%, 97%) with significant
heterogeneity (Q=77,, P<0.001)

LR+: Not reported

From Vakil 2006

Bytzer 1992

Single center
Blinded

n=878

Inclusion: Dyspepsia patients
Exclusion: Acute Gl bleeding;
previous gastric surgery

Diagnostic
performance of
computer model for
prediction of
malignancy

Overall Accuracy (95% Cl)
PPV: 1.9% (0.9%, 3.6%)
NPV: 99.3% (97.8%, 99.8%)
LR+: 1.4 (0.87, 1.7)

LR-: 0.54 (0.19, 1.2)

NA

Center for Evidence-based Policy

141



’\"‘Washington State

(“ Health Care Authority

WA Health Technology Assessment - HTA

Type of .
. . o . . Factors Assessed Quality
Reference Study Design  Patient Characteristics Relationship e
Main Findings Comments
Follow-up
DOR: 2.6 (0.6, 14.9)
From Vakil 2006 | 2 centers n=1233 Diagnostic Overall Accuracy (95% Cl) NA
Blinded performance of PPV:9.1% (1.1%, 29%)
Bytzer 1996 Inclusion: Dyspepsia patients clinical opinion for NPV: 98.9% (98%, 99.4%)
Exclusion: Acute Gl bleeding; prediction of LR+: 8.1 (2.1, 25.6)
previous gastric surgery malignancy LR-: 0.88 (0.63, 0.98)
DOR: 9.2 (0.9, 44.8)
From Vakil 2006 | 4 centers n=400 Diagnostic Overall Accuracy (95% Cl) NA
Blinded performance of PPV: 8.3% (2.1%, 38%)
From Vakil 2006 Inclusion: Dyspepsia patients clinical opinion for NPV: 99.6% (99%, 99.9%)
Exclusion: Not reported prediction of LR+: 1.4 (1.03, 1.5)
Heikkinen 2000 malignancy LR-: 0.45 (0.18, 0.96)
DOR: 4.2 (0.1, 36)
From Vakil 2006 | 21 centers n=706 Diagnostic Overall Accuracy (95% Cl) NA
Blinded performance of PPV: 11% (3%, 25%)
Manes 2002 Inclusion: Presenting with alarm features for NPV: 99.7% (99%, 100%)
dyspepsia during a 1-wk period prediction of LR+:13.7 (5.9, 22.5)
Exclusion: Not reported malignancy LR-: 0.35 (0.1, 0.74)
DOR: 39.2 (5.3, 439)
From Vakil 2006 | 82 centers n=1441 Diagnostic Overall Accuracy of NA
Blinding performance of Alarm Features (95% Cl)
Meineche- unclear Inclusion: Presenting with alarm features, PPV:0.7% (0.2%, 1.7%) Patients were
Schmidt 2002 dyspepsia during a 2-yr period weight loss, NPV: 99.5% (99%, 100%) not
Exclusion: Not reported dysphagia, anemia LR+:1.2 (0.5, 1.9) consecutive
for prediction of LR-: 0.84 (0.36, 1.3)
malignancy DOR:1.5(0.3,7.8)
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Type of

. . .. . . Factors Assessed Quality
Reference Study Design  Patient Characteristics Relationship

Main Findings Comments

Follow-up

Weight Loss (95% Cl)
PPV: 1.5% (0.3%, 4.3%)
NPV: 99.6% (99%, 99.9%)
LR+: 2.8 (1.02, 5.3)

LR-: 0.72 (0.35, 0.997)

Dysphagia (95% Cl)

PPV: 1.5% (0.3%, 4.3%)
NPV: 99.6% (99.1%, 99.9%)
LR+: 2.8 (1.02, 5.3)

LR-: 0.72 (0.35, 0.996)

PPV: 0% (0%, 9.7%)

NPV: 99.5% (98.9%, 99.8%)
LR+: 0 (0, 13.8)

LR-: 1 (0.63, 1)

From Vakil 2006 | 9 centers n=2014 Diagnostic Overall Accuracy of NA
Blinding performance of Computer Model (95% Cl)
Numans 2001 unclear Inclusion: Dyspepsia; first computer model, PPV: 1.6% (0.9%, 2.7%)
endoscopic evaluation weight loss, NPV: 99.2% (97%, 99.9%)
Exclusion: Not reported dysphagia for LR+:1.1(0.83, 1.2)
prediction of LR-: 0.56 (0.16, 1.6)
malignancy DOR: 28.7 (2.8, 152)
Weight loss (95% Cl)

PPV: 6.7% (3.7%, 11%)
NPV: 98.9% (98%, 99.6%)

Center for Evidence-based Policy 143



é"‘Washington State

(‘\

Reference

Study Design

Health Care Authority

Patient Characteristics

WA Health Technology Assessment - HTA

Type of
Relationship

Factors Assessed

Main Findings

Quality
Comments

Follow-up

LR+: 2.9 (1.9, 3.7)
LR-: 0.43 (0.22, 0.71)

Dysphagia (95% Cl)

PPV: 7.1% (3.9%, 11.9%)
NPV: 98.8% (97.6%, 99.5%)
LR+: 3 (1.9, 4)

LR-: 0.48 (0.21, 0.68)

From Vakil 2006

Sung 2001

4 centers

Blinding
unclear

n=2627

Inclusion: Dyspepsia for 24 wks
Exclusion: Predominant
heartburn, regurgitation, or
diarrhea

Diagnostic
performance of
alarm features,
weight loss,
dysphagia, anemia
for prediction of
malignancy

Overall Accuracy of
Alarm features (95% Cl)
PPV: 1.2% (0.7%, 1.8%)
NPV:99.6% (99%, 99.9%)
LR+: 1.4 (1.03, 1.5)

LR-: 0.45 (0.18, 0.96)
DOR: 3.0 (1.0, 12.3)

Weight loss (95% Cl)

PPV: 15.8% (3.4%, 39.6%)
NPV: 99.2% (98.8%, 99.5%)
LR+: 21.2 (6.8, 60)

LR-: 0.87 (0.68, 0.96)

Dysphagia (95% Cl)

PPV: 3.4% (0.09%, 17.8%)
NPV: 99.2% (98.7%, 99.5%)
LR+: 4 (0.7, 20.4)

LR-: 0.97 (0.8, 1)

NA
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Relationship

Factors Assessed
Main Findings

Quality
Comments

Follow-up

Anemia (95% Cl)

PPV: 1.25% (0.03%, 6.8%)
NPV: 99.1% (98.7%, 99.5%)
LR+: 1.4 (0.25, 7)

LR-: 0.99 (0.81, 1.02)

From Vakil 2006 | Single center n=1526 Clinical opinion for Overall Accuracy (95% Cl) NA
No blinding prediction of PPV: 35% (25%, 47%)
Fjosne 1986 Inclusion: All patients referred for | malignancy NPV: 98.3% (97.5%, 99%)
upper Gl endoscopy LR+: 15.6 (10.5, 22.4)
Exclusion: Not reported LR-: 0.49 (0.35, 0.63)
DOR:32.1(16.4, 62)
From Vakil 2006 | Single center n=612 Diagnostic Overall Accuracy (95% Cl) NA
Blinding performance of PPV: 0% (0%, 26%)
Hansen 1998 unclear Inclusion: Dyspepsia; >18 yrs of alarm features NPV: 99.3% (98%, 99.8%)
age LR+: 0 (0-27)
Exclusion: Upper Gl bleeding; LR-: 1.02 (0.44, 1.01)
jaundice; acute abdomen; DOR: 0 (0, 82)
previous upper Gl surgery
From Vakil 2006 | Single center n=235 Diagnostic Overall Accuracy (95% Cl) NA
Blinding performance of PPV: 8% (3.9%, 14%)
Mann 1983 unclear Inclusion: Endoscopy referral computer model for NPV: 99.1% (95%, 100%) Computer
Exclusion: Not reported prediction of LR+:1.8 (1.2, 2.1) model used

malignancy

LR-: 0.19 (0.03, 0.78)
DOR: 9.5 (1.3, 415)

data that was
prospectively
collected but
retrospectively
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Follow-up
fitted to
findings in the
study
population
and is likely to
overestimate
accuracy
From Vakil 2006 | Single center n=1279 Diagnostic Overall Accuracy (95% Cl) NA
Blinding performance of PPV: 6.7% (5%, 8.7%)
Holdstock 1986 unclear Inclusion: Endoscopy referral computer model for NPV: 100% (99.3%, 100%) Unclear
Exclusion: Gastric surgery; prediction of LR+: 1.8 (1.6, 1.8) whether

previous endoscopy malignancy LR-: 0 (0, 0.16) patients were
DOR: oo(10 to o°) consecutive
From Vakil 2006 | Single center n=3378 Diagnostic Overall Accuracy (95% Cl) NA

Thomson 2003

Inclusion: Dyspepsia

Exclusion: Documented upper Gl
pathology; previous Gl surgery;
previous endoscopy; H. Pylori
treatment <6 mos before study;
proton pump inhibitor <30 days

alarm features for
prediction of
malignancy

NPV: 99.8% (99%, 100%)
LR+: 3.9 (3.1, 4.6)

LR-: 0.52 (0.4, 0.64)
DOR: 7.4 (4.8, 11.6)

Blinding performance of PPV: 1.1% (0.6%, 1.9%)
Voutilainen unclear Inclusion: Endoscopy referral over | alarm features for NPV: 99.8% (99.5%, 99.9%) Unclear
2003 1-yr period prediction of LR+:2.2 (1.4, 2.7) whether
Exclusion: Not reported malignancy LR-: 0.44 (0.2, 0.79) patients were
DOR: 5 (1.6, 18.1) consecutive
From Vakil 2006 | 39 centers n=1037 Diagnostic Overall Accuracy (95% Cl) NA
Blinded performance of PPV: 0% (0%, 12%)
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Quality
Comments

before study

Follow-up

From Vakil 2006

Lieberman 2004

Multicenter
No blinding

n=36,357

Inclusion: Upper Gl endoscopy;
alarm symptoms other than
dysphagia

Diagnostic
performance of
alarm features,
weight loss, anemia
for prediction of

Overall Accuracy of
Alarm features (95% Cl)
PPV:0.9% (0.7%, 1.2%)
NPV: 99.9% (99.8%, 100%)
LR+:3.9 (3.1, 4.6)

NA

Unclear
whether
patients were

malignancy LR-: 0.52 (0.4, 0.64) consecutive;
DOR: 7.4 (4.8,11.6) 2% of patients
excluded
Weight loss (95% Cl) because of
PPV: 2.7% (1.9%, 3.7%) incomplete
NPV:99.9% (99.8%, 99.9%) data
LR+: 11.2 (8.6, 14)
LR-: 0.6 (0.49, 0.7)
Anemia (95% Cl)
PPV: 1% (0.5%, 1.7%)
NPV: 99.8% (99.7%, 99.8%)
LR+: 4.1 (2.4, 6.7)
LR-: 0.89 (0.81, 0.95)
From Vakil 2006 | Single center n=3637 Computer model, Overall Accuracy (95% Cl) NA

Kapoor 2005

No blinding

Inclusion: Suspected upper Gl
cancer; GP requested immediate
(within 2 wks) endoscopy
Exclusion: Not reported

weight loss,
dysphagia, anemia
for prediction of
malignancy

PPV: 4% (2.9%, 5.2%)

NPV: 99.3% (98.2%, 99.8%)
LR+: 1.4 (1.2, 1.5)

LR-: 0.24 (0.09, 0.56)

DOR: 5.8 (2.1, 22.3)
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Quality
Comments

Follow-up

Weight loss (95% Cl)

PPV: 6.8% (4.8%, 9.2%)
NPV: 97.6% (96.7%, 98.4%)
LR+: 1.9 (1.5, 2.3)

LR-: 0.64 (0.48, 0.8)

Dysphagia (95% Cl)

PPV: 6.5% (4.7%, 8.75%)
NPV: 97.6% (96.6%, 98.4%)
LR+: 1.8 (1.4,2.1)

LR-: 0.62 (0.46, 0.8)

Anemia (95% Cl)

PPV: 4.9% (2.3%, 9.1%)
NPV: 96.3% (95.3%, 97.2%)
LR+: 1.3 (0.7, 2.4)

LR-: 0.97 (0.86, 1.03)

From Vakil 2006

Crean 1994

Single center
No blinding

n=1540

Inclusion: Upper Gl symptoms;
recruited when participating

Diagnostic
performance of
weight loss for
prediction of

Overall Accuracy (95% Cl)
PPV: 8.3% (5.9%, 11.4%)
NPV: 98.7% (97.9%, 99.3%)
LR+:2.7 (2.2,3.2)

NA

Patients were
not

clinician available malignancy LR-: 0.38 (0.24, 0.57) consecutive
Exclusion: Not reported
From Vakil 2006 | Single center n=2900 Diagnostic Overall Accuracy of NA
No blinding performance of Weight loss (95% Cl)
Adang 1995 Inclusion: Upper Gl symptoms or weight loss, PPV: 11.7% (7%, 18.1%) 3% of patients
Gl bleeding dysphagia NPV: 98% (97.4%, 98.5%) had limited or
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Exclusion: Not reported

Follow-up

LR+:5.3 (3.3, 8)
LR-: 0.79 (0.68, 0.88)

Dysphagia (95% Cl)

PPV: 5.2% (2.4%, 9.6%)
NPV: 99.8% (99.5%, 99.9%)
LR+: 10.4 (6.1, 14.5)

LR-: 0.42 (0.21, 0.68)

no endoscopic
results or

From Vakil 2006

Johannessen
1990

Single center
Blinding
unclear

n=930

Inclusion: Referred for upper Gl
endoscopy; alimentary tract
symptoms

Exclusion: Missing symptom data;
insufficient endoscopy data

Diagnostic
performance of
weight loss for
prediction of
malignancy

Overall Accuracy (95% Cl)
PPV:2.8% (1.1%, 5.7%)
NPV: 99.7% (98.9%, 100%)
LR+:2.9(1.7,3.7)

LR-: 0.3 (0.09, 0.75)

NA
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Appendix D. Summary of Findings Table for Individual Studies

o Type of .
Reference Study Design Sample S|z.e,.pat|ent Relationship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
Bowrey 2006 | Cross- n=4018 Association Association of age w/ esophagogastric Fair
sectional Esophagogastric carcinoma, between alarm carcinoma (n=4009): Age (yrs): <35 vs 235, 0

study using a
prospectively
compiled
database

123

Median age, yrs: 66; 69
(P=0.02)

Sex (M:F): 13:65; 80:24 (NS)
Inclusion: Referral and

completion of gastroscopy
Exclusion: Not reported

symptoms and
esophagogastric
cancer and
between age and
carcinoma
Differences in
disease
characteristics
between
asymptomatic and
symptomatic
carcinoma.
Median follow-up
(to assess
survival): 120 mos
(range 87-161)

vs 3.3%; <45 vs 245, 0.4%, 3.9%; <55% vs
>55,0.9% vs 5.1%

Frequency of cancer increased significantly
w/ increasing age (x2=126; P<0.00001)

Prevalence of alarm symptoms in patients
with esophagogastric carcinoma: 85%
(104/123)

% patients with esophagogastric carcinoma
(n=123) who had UICC stage IlI-V cancer,
according to alarm symptom:

Epigastric mass, 100%; anemia, 89%;
vomiting, 62%; dysphagia, 78%; weight loss,
87%; uncomplicated dyspepsia, 48%

Differences in patients with esophagogastric
carcinoma (n=123): No Alarm Symptom:s,
Alarm Symptoms

UICC tumor stage I-1V, n (%) (global
P<0.001):

I: 8(42%); 9 (9%),

I1: 2(11%); 18(17%)

l: 7(37%); 28 (27%)

IV: 2(11%); 52(50%)

Surgical resection, n (%): 18( 95%); 52
(50%); P<0.001

Financial disclosure
was not reported

Not clear if study
population is
representative of
wider pt population;
no ORs reported; not

clear if the structured

pt questionnaire
adequately detected
presence of alarm
symptoms or not; no
simultaneous
adjustment for
multiple factors (e.g.,
age, sex, presence of
alarm symptoms
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Reference Study Design Sample siz.e;.patient :{gaii(:)fnship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
Median survival (mos), n (95% CI): 39 (9-69);
11 (8-14) (P=0.01)
5-yr survival, n (%): 8(42); 13(13); P=0.005
(only survivors were those pts who had
undergone resection)
Connor 2004 | Retrospective | n=264 Association 30% of patients had esophageal lesions Poor
chart review Mean age 57 yrs between presence
Men: 95% of Barrett’s Demographics (Barrett’s; erosive Conflicts of interest

NSAID use: 51%

Symptoms: dyspepsia only,
70%; dyspepsia + GERD, 23%;
dyspepsia + nausea +
vomiting, 6%; dyspepsia +
GERD + nausea + vomiting,
1%

Diagnosis: Barrett’s
esophagus, 6.1%; erosive
esophagitis, 23.8%; gastric
ulcer, 7.2%; duodenal ulcer,
2.3%

Inclusion: Upper endoscopy
for dyspepsia; dyspepsia
symptoms 23 mos
Exclusion: Concurrent alarm
symptoms (weight loss,
anemia, dysphagia, Gl
bleeding, or abdominal
mass); peptic ulcer disease;
previous upper Gl

esophagus and/or
erosive
esophagitis and
patient
demographics
(age, gender,
race), ASA/NSAID
use, and presence
of hiatal hernia in
patients
undergoing
endoscopy

No follow-up

esophagitis):

Number: 16; 62

Age, yrs: 60.1; 57.2

% Men: 100; 98.2

Caucasian race, %: 93.8, 78.9

The only association that was significant was
hiatal hernia, which was significantly
associated with the presence of either
Barrett’s esophagus or erosive esophagitis
(P=0.0032)

not reported

Retrospective; tertiary
care center with
elderly and cormorbid
patient base;
univariate analysis
only
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Reference Study Design Sample 5|z.e,.pat|ent Relationship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
Madan 2005 | Case series n=70 Study conducted 39/109 patients recruited were excluded Fair

Mean age: 34.4+11.11 yrs
Men/Women: 47/23
Duration of symptoms:
2.88%3.27 yrs

Inclusion: 19-79 yrs of age;
heartburn and/or
regurgitation >2 days/wk for
>6 wks

Exclusion: Dysphagia
symptoms; evidence of
stricture; alarm symptoms
(weight loss, Gl bleed,
anemia)

to find a single
test or
combination of
tests to serve as a
gold standard for
diagnosis of GERD.
All patients
underwent
omeprazole
challenge;
endoscopy;
histology; barium
swallowing;
scintigraphy; 24-hr
pH monitoring

For purposes of
evaluating each
test, a
concordance of 23
positive tests was
used as the gold
standard

No follow-up

from analysis, primarily because data on all
6 tests were not available.

NOTE: J statistic is a measure of diagnostic
performance that simultaneously reflects
sensitivity and specificity.

Test results for all patients

Positive result, Sensitivity, Specificity, PPV,
NPV, Accuracy, J-value:

Omeprazole challenge: 70%, 84.4%, 56%,
77.5%, 66.6%,74.2%, 0.4

Endoscopy: 47.1%, 64.4%, 84%, 87.8%,
56.7%, 0.48

Histology: 68.6%, 82.2%, 60%, 78.75, 65.1%,
74.2%, 0.42

Barium swallow: 20%, 26.65, 92%, 85.7%,
41%, 50%, 0.18

Scintigraphy: 11.4%, 15.5%, 96%, 87.5%,
38.7%, 38.7%, 44.2%, 0.11

pH monitoring: 68.6%, 77.7%, 92%, 94.5%,
69.6%, 82.2%, 0.69 (BEST SINGLE TEST)

Among patients with endoscopy-negative
reflux disease, erosive esophagitis were
significantly older (P=0.006) and had a
history of regular alcohol consumption

Conflicts of interest
not reported

Variability in duration
of symptoms (long-
term treatment with
antisecretory drugs
could alter
endoscopic aspect
and/or histologic
data), but authors did
not comment on
representativeness of
study sample; 35% of
enrolled patients
were excluded from
study; no estimation
of variability in
sensitivity/specificity
values
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Reference Study Design Sample siz.e;.patient :{gaii(:)fnship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
(P=0.048) than those who had no erosive
eophagitis
Test results for endoscopy-negative patients
(n=54)
Positive result, Sensitivity, Specificity, PPV,
NPV, Accuracy, J-value:
Omeprazole challenge: 93.75%, 57.1%,
62.5%, 92.3%, 72.9%, 0.5
pH monitoring: 93.3%, 90.4%, 87.5%, 955,
91.6%, 0.83 (BEST SINGLE TEST)
Histology: 100%, 57.1%, 64%, 100%, 75.6%,
0.57
Scintigraphy: 12.5%, 95.2%, 66.6%, 58.85,
59.4%, 0.07
Barium swallow: 6.25%, 90.4%, 33.3%,
55.8%, 54%, -0.04
Best combination of tests:
OCT+endoscopy+histology has a sensitivity
of 100% for GERD. Given the high
prevalence of GERD in the study sample
(91.4%), pH monitoring could be reserved
for patients with negative results in the
combination test.
Marmo 2005 | Cross- Training sample, 5224 Diagnostic In both samples, patients w/ malignancy Good
sectional External validation sample, performance of were significantly (P<0.0001) older than
(data 3684 predictors derived | patients w/out (66.2 vs 49.7; 59.5 vs 45.3) Financial disclosure
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Reference Study Design Sample S|z.e,.pat|ent Relationship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
prospectively | (reflects exclusion of 911 from training and women w/malignancy were older than was not reported
entered by from training sample and 645 | sample for men w/ malignancy (72.7 vs 63.6, P<0.05;
endoscopist) | from validation sample detecting 61.7 vs 49.6, P=0.08) Lack of blinding of

Training
sample was
used to
establish a 5"
percentile
age cutoff
value

because of complicated
dyspepsia)

Final Training; Validation:
Mean age: 49.3 yrs; 48.6 yrs
Men: 58%, 58%

% pts w/ malignancy who
were >45 yrs: 82%; 75%

% patients w/malignancy who
were women: 27.3%; 50%

In overall population, before
exclusion of complicated
dyspepsia, training and
validation samples were very
similar demographic and
clinical characteristics.

Inclusion: Uninvestigated
(no prior x-ray or endoscopy)
and uncomplicated (no alarm
symptoms or chronic use of
NSAIDs) dyspepsia; complete
diagnostic examination of the
esophagus, stomach, and
duodenum; no proven
preprocedure upper Gl
diagnosis; no previous
variceal treatment dilation,

malignancy in
uncomplicated
dyspepsia
Diagnostic
surrender=ratio of
# patients w/
malignancy plus
satisfaction of
age/sex cutoff
criteriato #
patients with
malignancy and
not meeting cutoff
criteria.

No follow-up

Training sample results using age and sex as
predictors: Women less likely than men to
have malignancy. Age cut-off 35 yrs for men
and 57 yrs for women.

NNE to detect 1 cancer: Age >45, 160;
female sex, 367; age >35 and male sex, 154;
age >57 and female sex, 108

Diagnostic performance in validation sample
(95% Cl):

Age according to guidelines cutoff (<45 vs
>45 yrs): OR=0.4194 (0.114 to 1.399)
NNE: 400 <45;174 >45

Diagnostic surrender: 75% (47.6 to 92.7)
Sensitivity: 0.57% (0.3 to 1)

Specificity: 99.7%

(99.3 t0 99.9)

LR +: 2.262 (1.233t0 9.777)

LR -: 0.996 (0.992 to 1.001)

Sex (male vs female):

OR: 1.383 (0.472 t0 4.65)

NNE: 270 men; 196 women

Diagnostic surrender: 50% (24.6 to 75.3)
Sensitivity: 0.37% (0.16 to 0.74)
Specificity: 99.4% (98.9 to 99.7)

LR+: 0.723 (0.282 to 1.858)

LR-: 1.001 (0.997 to 1.006)

Gender for Age (men <35 vs men >35):

endoscopist
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Characteristics

Type of
Relationship
Follow-up

Factors Assessed
Main Findings

Quality
Comments

stenting, tumor ablation, or
foreign body removal; no
recent endoscopy or barium
meal

Exclusion: Not reported

OR: 0.4642 (0.59 to 3.73)

NNE: 526 for <35; 239 for >35

Diagnostic surrender: 87.5% (24.6 to 75.3)
Sensitivity: 0.37% (0.16 to 0.74)

Specificity: 99.4% (98.9 to 99.7)

LR +: 2.15(0.34 to 13.38)

LR-: 0.997 (0.992 to 1.007)

Gender for Age (women <57 vs women >57):

OR:0.1347 (0.034 to 0.736)

NNE: 555 for <57; 77 for >57

Diagnostic surrender: 75% (34.9 to 96.8)
Sensitivity: 1.34% (0.49 to 2.89)
Specificity: 99.8% (99.3 to 99.9)

LR+: 7.343 (1.701 to 31.705)

LR-: 0.9888 (0.972 to 0.996)

Rossi 2002

Prospective
case series

n=1777

Mean age: 60 yrs, range 16-
92

Men: 52%

Inclusion: Referral for upper
Gl endoscopy
Exclusion: None

Association of
ASGE indications
with endoscopic
findings

Pts underwent endoscopy primarily for
dyspepsia (53.5%) associated with age >45
yrs (27%), failure of therapy (15.6%), or
alarm symptoms (13%).

Indication for endoscopy was appropriate by
American Society for Gastrointestinal
Endoscopy (ASGE) criteria in 84.4% of cases.

% patients with endoscopi diagnosis (ASGE
indications present; non-ASGE):

Total: 47.4%; 28.8% (OR: 2.23; 99% Cl: 1.55,
3.22; P<0.01)

Erosive gastritis: 24.3%; 14.7% (OR: 1.86;
99% Cl: 1.17, 2.95; P<0.01)

Erosive esophagitis: 15.2%; 10.9% (OR: 1.48;
99% Cl: 0.87, 2.52; P<0.05)

Fair

Conflicts of interest
not reported

Similarity in duration
of symptoms
unknown
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Characteristics Main Findings Comments
Follow-up
Barrett’s esophagus: 3.4; 0.4 (OR: 9.76; 99%
Cl; 0.72, 132; P<0.05)
Veldhuyzen Cross 1040 pts who underwent Relationship Prevalence of Barrett’s Esophagus suspected | Poor
Van Zanten sectional endoscopy between on endoscopy: 5% (53/1040)
2006 study prevalence of Financially supported
Gastric biopsies were Barrett’s Of 53 suspected cases: by AztraZeneca
obtained from all pts for Esophagus and 30 pts >50 yrs; Canada

histological diagnosis of
Helicobacter pylori infection

95% of pts were Caucasian

Inclusion criteria: >18 yrs of
age; primary complaint of 23
mos of either continuous or
intermittent dyspepsia of any
severity

Exclusion criteria:
Documented history of upper
Gl pathology or surgery;
clinical endoscopic or
radiological evaluation of
dyspepsia in past 6 months or
on > 2 occasions in past 10
years; use of proton pump
inhibitors w/in 30 days or H_,
receptor antagonists w/in 14
days of study enrollment.

prevalence of
potential risk
factors for
disease.

14 pts >60 yrs;
9pts >65

Prevalence of Barrett’s Esophagus confirmed
histologically: n=25; 2.4% [mean age, 53 yrs;
M/F, 17/8, P=0.068).

Mean duration of dyspeptic symptoms in 25
confirmed pts: 10 yrs

Pts w/ symptoms <5 yrs duration:
n=11(44%)

Pts w/ symptoms <1 yr duration: n=4 (16%)

Of 25 confirmed pts, 16 (64%) reported
either heartburn or acid regurgitation as
dominant dyspepsia symptom compared w/
377/1015 (37%) of pts w/o Barrett’s
Esophagus (P=0.0062).

NS differences in BMI between pts w/
confirmed Barrett’s Esophagus and
population as a whole.

Prevalence of confirmed Barrett’s Esophagus
by age:

Potential confounding
factors not controlled
for when identifying
identify associations
between various
factors and disease
outcomes; missing
data; according to
authors, study was
not specifically
designed to assess
prevalence for
Barrett’s Esophagus
and prevalence of
disease may have
been underestimated
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Reference

Study Design

Sample size; patient
Characteristics

Type of
Relationship
Follow-up

Factors Assessed
Main Findings

Quality
Comments

>50 yrs: 15/379; 4%

Of these 15 pts,

5 pts >60 yrs (3%);

5 pts >65 yrs (5%)

2 pts >70 yrs (5.7%)

Disease significantly more common in pts
>50 yrs (4%; 15/379) compared with
younger pts (1.5%; 10/661) (P=0.013)

Prevalence of hiatus hernia:
235/1040; 23%

Confirmed Barrett’s Esophagus: 3% (7/235)
of pts also diagnosed w/ hiatus hernia
compared w/ 2% (18/805) of pts w/o hiatus
hernia (NS)

Prevalence of reflux esophagitis:

17/25 (68%) confirmed Barrett’s Esophagus
pts compared w/ 434/1015 (43%) of pts w/o
Barrett’s Esophagus

Prevalence of Helicobacter Pylori:
Helicobacter pylori present in 7/25 (28%)
confirmed cases and absent in 18/25 (72%)
(P=0.012)

Overall prevalence of Helicobacter Pylori:
30% in 1013 histologically confirmed pts
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s Type of .
Reference Study Design Sample S|z.e,.pat|ent Relationship Facfors. As.sessed Quality
Characteristics Main Findings Comments
Follow-up
Confirmed Barrett’s Esophagus observed in
pts w/ dominant reflux-like (4%), ulcer-like
(1%), and dysmotility-like symptoms (2%).
Westbrook Retrospective | n=302 Change in 399/495 patients (81%) eligible for initial Good
2005 cohort study Mean age: Men, 48 yrs; symptom status assessment; there were no differences

(chart review
and
telephone
interview)

Women, 52 yrs

Endoscopic diagnosis:
esophagitis, 126; esophagitis
and peptic ulcer, 26; normal
findings with reflux
symptoms, 53; normal
findings without reflux
symptoms, 66; peptic ulcer,
31

Inclusion: >16 yrs of age;
dyspeptic symptoms, initial
upper Gl endoscopy; at least
1 of 10 upper Gl symptoms
(epigastric pain, nausea,
vomiting, heartburn, acid
regurgitation, anorexia,
dysphagia, bloating, early
satiety, belching)

Exclusion: Inpatient; Gl bleed;
history of peptic ulcer disease
or cancer; previous
endoscopy; history of gastric
surgery

and medication at
long-term follow-
up after
endoscopic
diagnosis

Initial assessment:

18 mos following
endoscopy
Follow-up: 8-9 yrs
following
endoscopy

between eligible and ineligible groups.
302/399 patients (76%) were available for
long-term follow-up, there were no
differences between completers and
dropouts in age, sex, or diagnosis.

No association between diagnosis and age
or diagnosis and sex.

62/119 patients (52%) with normal
endoscopic results and 116/183 patients
(63%) with abnormal endoscopic results
were still symptomatic long-term follow-up;
no significant global association between
endoscopic diagnosis and symptom
outcome.

However, the proportion of patients taking
H2RA and receiving a normal endoscopic
diagnosis diminished from 40% to 20%. No
change in use of PPIs with respect to
diagnosis was observed.

(Proportions calculated from data supplied
by study authors.)

Financial disclosure
was not reported, but
study funding was
noncommercial

Follow-up data
obtained by
telephone interview
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Appendix E. Summary of Findings Table for Economic Evaluation Studies

Reference N.O.Of . . Median .
(type of Outcomes Participants Participant Intervention follow- Costs Effectiveness ICER CEA Curve Quality#
. (No of characteristics (Range) (Range) (95% Cl)
evidence*) . up
trials)
Barkun 2010 | 1.Symptom- 4 CADET Adults presto | 1.CanDysOmeprazole | 12 mo 1.217 QALYs CS/iQALY CanDys Good
(Economic free mos studies PCP with 3-mo | 2. CanDysRanitidine (139-448) | 1.0.9444 1v3. +26,321 (- Omeprazole
Evaluation- | 2.QALYs n=2236 uninvestigated | 3. Emp. Omeprazole 2.252 (0.9401- 519,155 to most cost-
Canada) 3.Dir.costs dyspepsia 4. Emp. Ranitidine (128-635) | 0.9490) +492,323) effective at
(SC) (CanDys def'n) | 5. Endoscopy+PPI 3.213 2.0.9419 2v3.-121,104 (- | WTP CS$30K-
4.1CER 6. Endoscopy+H2RA (73-777) (0.9378- 742,429 to 70K/QALY
5.CEACurve 4. 255 0.9462) +727,877)
(59- 3.0.9425 4v3. +58,448 (-
1,276) (0.9386- 746,485 to
5.1,560 0.9465) +703,044)
(647- 4.0.9401 6v3. +82,497
4,533) (0.9364- (+20,709 to
6.1,225 0.9438) +190,546)
(756- 5.0.9577 5v3. +92,690
2,108) (0.9533- (+18,133 to
0.9621) +306,405)
6.0.9557 5v1. +109,163
(0.9595- (+27,607 to
0.9610) +355,615)
6v1. +108,415
(+37,555 to
+253,817)
6v5. +372,704 (-
2.25M to
+2.54M)
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Individual pt
data from a
series of
Canadian
studies.

Concludes
that no
strategy is the
overwhelming
cost-effective
choice.



Reference
(type of
evidence*)

Barton 2008
(2™-Order
Simulation
Model — US)
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No of Median
Outcomes Participants Participant Intervention follow- Costs Effectiveness ICER CEA Curve Qualityt
(No of characteristics (Range) (Range) (95% Cl)
trials) up
1. QALYs n=10,000 Hypothetical 1. Antacid (base) 5years | US$-60 QALY-60yo USS/QALY-60yo | For 30yo, Good
2. Dir. Costs hypothetical | adults with 2. H2RA yo 1.4.2031 2v1. Domin. neither T&T
(SUs) patients uninvestigated | 3. PPl then scope 1.2842 2.4.2281 3v1. Domin. nor EGD likely
3.ICER dyspepsia (no bx) 2.4103 3.4.3665 4v1. 7,440 to be CE
4. CEA Curve 4. PPI 3.4298 4. 4.3680 5v1. Domin. (slowly rising
5. Scope (no bx) 4. 4070 5.4.3712 6vl. 6,830 CEAC). PPI
6. ELISA and treat 5. 4557 6.4.3852 7v1. Domin. flat curve vs.
7. UBT-treat-PPI- 6. 4087 7.4.3852 8v1. Domin H2RA
scope 7.4315 8.4.3860 9v1. 6740
8. Scope (biopsy all) 8. 4486 9.4.3876 10v1. 7800 For 60yo, T&T
9. UBT and treat 9. 4087 10.4.3942 3v9. 37,500 is flat &
10. PPI then scope 10. 4334 shallow CE
(biopsy all) QALY-30yo USS/QALY-30yo | across WTP
USsS-30 1.4.2004 2v1. 46,300
yo 2.4.2203 3v1. Domin.
1.1976 3.4.3381 4v1.9,740
2.2897 4.4.3387 5v1. Domin.
3.3591 5.4.3404 6vl. 10,800
4.3986 6.4.3488 7v1. Domin.
5.3340 7.4.3496 8v1. Domin.
6. 3842 8. 4.3497 9v1. 10,800
7. 4008 9.4.3511 10v1. 10,900
8. 3581 10.4.3541 3v5. 23,100
9. 3598
10. 3656
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Empirical PPI
is the choice
in 30yo

In pts >55yo0,
T&T is most
CE, early
endoscopy is
reasonable



Reference
(type of
evidence*)

Duggan
2008
(RCT = UK)

Garcia-Altés
2005
(Decision
analysis —
Spain)

b

No of
Participants
Outcomes (No of
trials)
1. Symptom 762
&Satisfaction | recruited;
Questionnaire | 753
2. GP consult | completed
for dyspepsia
3. Dyspepsia
prescribing
4. Hospital
referral for
dyspepsia

5. Endoscopy

% NA
asymptomatic
patients

\"‘Was hington State

(‘\ Health Care Authority

Participant
characteristics

Adults
presenting to
a GP between
1995-1998
with
uninvestigated
dyspeptic
symtoms

Adults
presenting to
GP with
uninvestigated
dyspepsia

WA Health Technology Assessment - HTA

Median
Intervention follow-
up
1. Early EGD 12mo
2. Test&Refer
3. Test&Treat
4. Empiric PPI
1. Endoscopy NA

2. Score & Scope
(locally validated
instrument)

3. Test & Scope
4. Test & Treat

5. Empiric PPI

Costs Effectiveness ICER
(Range) (Range) (95% Cl)
£/12mo % symptom- | NA
1.265 free/12 mo
2.199 1.55%
3.159 2.53%
4.174 3.52%
4.50%
€/patient | % symptom- | €/asymptomatic
1.157.53 | free patient
2.105.85 | 1.384 1v5. 1396.85
3.202.82 |2.34.7 2v5. 483.17
4.152.91 | 3.355 3v5. Dominated
5.75.89 4,353 4v5. Dominated
5.28.5

CEA Curve Qualityt

T&T
dominates at
low WTP; EGD
overcomes
but point of
intersection
sensitive to
EGD costs

Fair

Fair
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Empiric PPI
pts had high
rates of
subsequent
EGD; T&T
cheapest due
to lowest # of
EGDs overall

Sensitivity
analysis
shows values
of ICER vary
with age but
order does
not



Reference
(type of
evidence*)

Ginannini
2008
(RCT — Italy)

Kjeldsen
2007

(CE analysis
of RCT data
— Denmark)

b
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No of Median
Outcomes Participants Participant Intervention follow- Costs Effectiveness ICER CEA Curve Quali Comments
(No of characteristics (Range) (Range) (95% Cl) ty+
trials) up
1. Symptom 612 Patients 18- 1. Empiric 24wk €/patient | % NA NA Poor | Empiric tx
score 70yo at Gl Omeprazole 1.88.34 Responders and positive
2. Direct centers 2. Endoscopy 2.127.06 | 1.71.8% endoscopy
medical cost w/3mo typical 2.68.3% got same
3. QOLRAD GERD 40mg PPI;
symptoms, no QOLRAD negative
alarm No sig endoscopy
symptoms difference, got 20mg PPI.
either group
1. Days free 368 Dyspeptic 1. Empiric PPI x 2 12 mo €/Patient | Days w/o €/symptom- Flattens out Poor | EGD slightly
of dyspepsia patients weeks (including | dyspepsia free day (pt near 80% at more
2. % >18yo at PC 2. Endoscopy indirect) | (pt report) report) WTP ~€300 effective but
symptom- practice 1. 488 1.205.0 154 (-989 to (favors PPI) much more
freeat 1 yr (407-569) | 2.207.6 1012) expensive;
2.887 Sensitive to when
(775-998) | % symptom- | €/pt symptom- | age; ICER predominant
free @12 mo | free at 12 mo higher for EGT symptom was
€/Patient | (pt report) (pt report) in pts <45 yo reflux, PPI
(Direct 1.21 13,905 was both
only) 2.24 (-99,077 to cheaper and
1.321 117,661) more
(241-400) | % symptom- effective
2.570 free @12 mo | €/pt symptom-
(462-688) | (GP report) free at 12 mo
1.55 (GP report)
2.61 5,990
(-46,986 to
61,147)
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Reference No of Median
Participants Participant . Costs Effectiveness ICER CEA Curve Quali
(type of Outcomes . . Intervention follow- o Comments
evidence*) (N'o of characteristics - (Range) (Range) (95% Cl) tyt
trials)
Klok 2005 1. QALY 281 Dyspeptic 1. Test & Treat 12mo | €/patient | QALY/pt € LY NA Poor | Suggests test-
(RCT - (RAND-36) patients 2. Prompt EGD 1.511.02 | 1.0.037 47,412 and-treat is
Netherlands) >18yo at PC 2.748.08 |2.0.032 slightly more
practice effective
while being
less costly
Makris 2003 | 1. NA Adults 18- 1. Empirical 12mo | C$/pt % cured (Grp | CS/Cure (A) NA Good
(Decision Symptomatic 45yo(group A) | antisecretory (Grp A) A) 2v1. Dominated
model — cure and >45yo 2. Barium meal test 1.629.04 | 1.27.14 3v1. Dominated
Canada) (group B) with | 3. Endoscopy 2.748.71 |2.29.86 4v1. Dominated
uninvestigated | 4. Sequential test 3.791.13 | 3.30.58 5vl. 2,970
dyspepsia 5. Serology 4.807.56 | 4.32.00 6vl. 6,412
6. Empirical 5.775.48 |5.32.07 7v1. 10,429
eradication 6.802.41 |6.32.49
7. Urea breath test 7.838.91 |7.32.84 CS$/Cure (B)
7v1. 10,835
Grp B not | Grp B not 7v2.4,114
reported | reported
Spiegel 2002 | 1. NA Patients < 45 1. T&RT>EGD 12 mo USS$/pt % cured USS$/Cure NA Good | Sensitivity
(Decision Symptomatic yo presenting | 2. T&RT->PPI>EGD 1. 1902 1.75 1. 2535 analysis
Analysis — cure to PCP with 3. PPl = EGD 2.1680 2.84 2.1996 confirmed
us) 2. QALYs upper abd 4. PPI=> T&T>EGD 3.1628 3.78 3.2078 results of
pain, no alarm 4,1788 4.84 4,.2124 base-case
symptoms, scenario.
reflux/regurg QALY USS/QALY
not dominant 1.0.92 1. 2067
2.0.98 2.1714
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(type of
evidence*)

You 2006
(Markov
analysis —
China)

A"‘Washington State
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No of
Partici ..
Outcomes articipants Part|C|p?nF
(No of characteristics
trials)
1. Healed NA Pts presenting
ulcer w/weekly
attacks of
heartburn,

regurgitation

Intervention

1. No therapy
2. Empirical PPI
3. Test & Treat
4. Endoscopy

WA Health Technology Assessment - HTA

Median
follow-

up

12 mo

3.0.97 3.1678
4.0.98 4,1824
Costs Effectiveness ICER
(Range) (Range) (95% Cl)
USS/pt % Healed USS/Healed
1.14 1.15 2vl1. 2158
2.1548 2.72.6 3v1.1778
3.1742 3.98.7 4vl1. 1797
4.1784 4.100

Col not
reported

Comments

Conclusion
that T&T
most CE is
sensitive to
prevalence of
H. pylori
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Appendix F. Quality Assessment of Selected Guidelines

Key Criteria Guideline Developer, Year
: ASGE, 2007
AGA, 2008 (GERD) ASGE, 2007 ASGE, 2006 (Endoscopic (Mgmt of UMHS, 2007 (GERD)
(Dyspepsia) practice for the elderly)
GERD)
Section 1: Primary Criteria

Rigor of
Development: Good Good Poor Good Poor
Evidence
Rigor of
Development: Good Fair Poor Fair Fair
Recommendations
Editorial .

Fair Poor Poor Poor Good
Independence

Section 2: Secondary Criteria
Scope and Purpose Good Good Good Good Good
Stakeholder Good Fair Fair Fair Poor
Involvement
Clarity ant;l Good Good Good Good Good
Presentation
Applicability Fair Fair Fair Fair Fair
Section 3: Overall Assessment of the Guideline
H(?W w.ell c‘ione 1S Good Poor Poor Poor Poor
this guideline?
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Appendix G. Quality Assessment Tools

MED

PROJECT Methodology Checklist: Systematic Reviews and Meta-analyses

Study citation (Include last name of first author, title, year of publication, journal title, pages)

MED Topic: Key Question No.(s):

Checklist completed by: Date:

SECTION 1: INTERNAL VALIDITY

In a well conducted systematic review In this study the criterion is met:

1.1 The study addresses an appropriate and clearly YES NO UNCLEAR N/A
focused question.

1.2 | An adequate description of the methodology used is YES NO UNCLEAR N/A
included, and the methods used are appropriate to the
guestion.

1.3 The literature search is sufficiently rigorous to identify YES NO UNCLEAR N/A
all the relevant studies.

1.4 | The criteria used to select articles for inclusion is YES NO UNCLEAR N/A
appropriate.

1.5 | Study quality is assessed and taken into account. YES NO UNCLEAR N/A

1.6 | There are enough similarities between the studies YES NO UNCLEAR N/A

selected to make combining them reasonable.

1.7 Competing interests of members have been recorded YES NO UNCLEAR N/A

and addressed.

1.8 | Views of funding body have not influenced the content YES NO UNCLEAR N/A

of the study.

SECTION 2: OVERALL ASSESSMENT OF THE STUDY

2.1 | How well was the study done to minimize bias? GOOD FAIR POOR
Code: Good, Fair or Poor
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2.2 If coded as fair or poor, what is the likely direction in
which bias might affect the study results?

2.3 | Are the results of this study directly applicable to the YES NO UNCLEAR N/A
patient group targeted by this key question?

2.4 Other reviewer comments:

MED Project 2009. Adapted from NICE and SIGN materials.
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MED

pROJECT | Methodology Checklist: Randomized Controlled Trials

Study identification (Include author, title, year of publication, journal title, pages)

MED topic: Key Question No(s):

Checklist completed by: Date:

SECTION 1: INTERNAL VALIDITY

In a well conducted RCT study... In this study this criterion is met:

RANDOM ALLOCATION OF SUBJECTS

1.1 An appropriate method of randomization was used to YES NO UNCLEAR N/A
allocate participants to intervention groups.

1.2 | An adequate concealment method was used such that YES NO UNCLEAR N/A
investigators, clinicians, and participants could not
influence enrolment or intervention allocation.

1.3 | The intervention and control groups are similar at the YES NO UNCLEAR N/A
start of the trial. (The only difference between groups
is the treatment under investigation.)

ASSESSMENT AND FOLLOW-UP

1.4 | Investigators, participants, and clinicians were kept YES NO UNCLEAR N/A
‘blind’ about treatment allocation and other important
confounding/prognostic factors. If the answer is no,
describe any bias that might have occurred.

1.5 | The intervention and control groups received the same YES NO UNCLEAR N/A
care apart from the intervention(s) studied.

1.6 | The study had an appropriate length of follow-up. YES NO UNCLEAR N/A

1.7 All groups were followed up for an equal length of time
(or the analysis was adjusted to allow for differences in YES NO UNCLEAR N/A
length of follow-up).
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1.8

What percentage of the individuals or clusters
recruited into each group of the study dropped out
before the study was completed? What percentage did
not complete the intervention(s)?

1.9

All the subjects were analyzed in the groups to which
they were randomly allocated (often referred to as
intention to treat analysis)

YES

NO

UNCLEAR

N/A

ASSESSMENT AND FOLLOW-UP, Cont.

1.10

All relevant outcomes are measured in a standard,
valid and reliable way.

YES

NO

UNCLEAR

N/A

111

The study reported only on surrogate outcomes. (If

so0, please comment on the strength of the evidence
associating the surrogate with the important clinical

outcome for this topic.)

YES

NO

UNCLEAR

N/A

1.12

The study uses a composite (vs. single) outcome as
the primary outcome. If so, please comment on the
appropriateness of the composite and whether any
single outcome strongly influenced the composite.

YES

NO

UNCLEAR

N/A

CONFLICT OF INTEREST

1.13

Competing interests of members have been recorded
and addressed.

YES

NO

UNCLEAR

N/A

1.14

Views of funding body have not influenced the content
of the study.

Section 2: Overall Study Assessment

YES

NO

UNCLEAR

N/A

2.1 himi i
How well was the study done to minimize bias? GOOD FAIR POOR
Code Good, Fair, or Poor
2.2 If coded as Fair or Poor what is the likely direction in
which bias might affect the study results?
2.3 Are the results of this study directly applicable to the YES NO UNCLEAR N/A
patient group targeted by this topic?
2.4 Other reviewer comments:
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MED Project 2009. Adapted from NICE and SIGN materials.

MED , .
Methodology Checklist: Cohort Studies
PROJECT 9y
Study identification (Include author, title, year of publication, journal title, pages)
Review topic: Key Question No.(s), if applicable:
Checklist completed by: Date:
SECTION 1: INTERNAL VALIDITY
In a well conducted cohort study: In this study the criterion is:
1.1 The study add_resses an appropriate and clearly YES NO N/A
focused question.
SELECTION OF SUBJECTS
1.2 The two groups being studied are selectgd from YES NO N/A
source populations that are comparable in all
respects other than the factor under investigation.
1.3 The study indicates how many of the people asked to
take part did so, in each of the groups being studied. YES o N/A
1.4 The likelihood that some eligible subje_cts might have YES NO N/A
the outcome at the time of enroliment is assessed
and taken into account in the analysis.
1.5 What percentage of individuals or clusters recruited
into each arm of the study dropped out before the
study was completed?
1.6 Comparison is made between full participants and YES NO N/A
those who dropped out or were lost to follow up, by
exposure status.
ASSESSMENT AND FOLLOW-UP
1.7 The study emplqyed a precise _definition of YES NO N/A
outcome(s) appropriate to the key question(s).
1.8 The assessment of outcome(s) is made blind to YES NO N/A
exposure status.
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1.9 Where outcome assessment bl_mdmg was not YES NO N/A
possible, there is some recognition that knowledge of
exposure status could have influenced the
assessment of outcome.
1.10 | The measure of assessment of exposure is reliable. YES NO N/A
1.11 | Exposure level or prognostic factor is assessed more YES NO N/A
than once.
1.12 | Evidence from other sources is used to demonstrate
that the method of outcome assessment is valid and VES pr N/A
reliable.
1.13 | The study had an appropriate length of follow-up. YES NO N/A
1.14 | All groups were followed up for an equal length of
time (or analysis was adjusted to allow for differences
in length of follow-up) V1= NO N/A
CONFOUNDING
1.15 | The main potential _confound_ers are |dent|f|e_d and YES NO N/A
taken into account in the design and analysis.
STATISTICAL ANALYSIS
1.16 | Have confidence intervals been provided? YES NO N/A
CONFLICT OF INTEREST
1.17 | Competing interests of members have been recorded YES NO N/A
and addressed.
1.18 | Views of funding body have not influenced the
content of the study. YES NO N/A
SECTION 2: OVERALL ASSESSMENT OF THE STUDY
2.1 How well was the study done to minimize the risk of
bias or co_nfoundlng, and to establish a causal GOOD FAIR POOR
relationship between exposure and effect?
Code Good, Fair, or Poor
2.2 If coded as Fair, or Poor what is the likely direction in
which bias might affect the study results?
2.3 Are_ the results of this study_dlrect_ly applicable to the YES NO N/A
patient group targeted by this topic?
2.4 Taking into account clinical considerations, your
evaluation of the methodology used, and the
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statistical power of the study, are you certain that the
overall effect is due to the exposure being
investigated?

YES

NO

N/A

2.5

Other reviewer comments:

MED Project 2009. Adapted from NICE and SIGN materials.
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MED

Methodology ChecKlist: Case Series
PROJECT

Study identification (Include author, title, year of publication, journal title, pages)

Review topic: Key Question No.(s), if applicable:

Checklist completed by: Date:

Section 1: Internal validit

1.1 The study addresses an appropriate and clearly

) YES NO N/A
focused question.
SELECTION OF SUBJECTS
12 Were the patient characteristics clearly described?
) YES NO N/A

1.3 Was the likelihood that some eligible subjects might

have the outcome at the time of enrollment assessed
and taken into account in the analysis (pertinent for YES NO N/A
screening and diagnostic topics)?

1.4 Was the study based on a consecutive sample or
other clearly defined relevant population? YES NO N/A

15 Did all of the individuals enter the study at a similar
point in their disease progression? YES NO N/A

ASSESSMENT AND FOLLOW-UP
Were outcomes assessed using objective criteria (i.e.

1.6 medical records) or was blinding used? YES NO N/A
Was follow-up long enough for important events to

L7 1 occur? YES NO N/A

1.8 Was there a low dropout or withdrawal rate (<20%)? YES NO N/A

CONFOUNDING

1.9 Were the main potential confounders identified and

taken into account in the design and analysis? YES NO N/A
CONFLICT OF INTEREST
1.10 | Competing interests of members have been recorded

and addressed. YES NO N/A
1.11 | Views of funding body have not influenced the

content of the study. YES NO N/A
SECTION 2: OVERALL ASSESSMENT OF THE STUDY
2.1 How well was the study done to minimize the risk of GOOD FAIR POOR
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bias or confounding, and to establish a causal
relationship between exposure and effect?
Code: Good, Fair, or Poor

2.2 If coded as fair or poor, what is the likely direction in

which bias might affect the study results?
2.3 Are the results of this study directly applicable to the

patient group targeted by this topic? YES NO N/A
2.4 Other reviewer comments:
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Methodology Checklist: Economic Evaluation

Study citation (Include last name of first author, title, year of publication, journal title, pages)

MED Topic:

Key Question No.(s):

Checklist completed by:

Date:

Cost
Cost analysis (no measure of benefits)

Economic Evaluations (please circle):
Study Type

Cost minimization

Cost effectiveness analysis
Cost utility analysis
Cost-benefit analysis

Monetary terms

Measurement of Benefits

Benefits found to be equivalent
Natural units (e.g., life years gained)
Healthy years (e.g. quality adjusted life years, health years equivalent)

Section 1: Applicability

In a well conducted economic study...

In this study the criterion is met:

interest in the topic key question(s).

The healthcare system in which the study was
1.2 conducted is sufficiently similar to the system of

1.1 | The results of this study are directly applicableto | YES NO UNCLEAR N/A
the patient group targeted by this key question.
If criterion 1.1 is rated no, the study should be excluded.
YES NO UNCLEAR N/A

SECTION 2: Study Design, Data Collection, and Analysis

In a well conducted economic study...

In this study the criterion is met:

2.1

The research question is well described.

YES NO UNCLEAR

N/A

guestion is stated.

2.2 | The economic importance of the research

YES NO UNCLEAR

N/A
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The perspective(s) of the analysis are clearly

2.3 stat_ed and ju_stifigd ((_a.g._ healthcare_system, YES NO UNCLEAR N/A
society, provider institution, professional
organization, patient group).
2.4 The form of economic evaluation is stated and YES NO UNCLEAR N/A
justified in relation to the questions addressed.
Methods to estimate the effectiveness of the intervention
Circle one
a. Details of the methods of synthesis or meta-
analysis of estimates are given (if based on a
2.5 synthe5|s of a number of effectiveness YES NO UNCLEAR N/A
studies).
b. Details of the design and results of
effectiveness study are given (if based on a
single study).
2.6 . . .
Estimates of effectiveness are used appropriately. | YES NO UNCLEAR N/A
2.7 | Methods to value health states and other benefits | yeg NO UNCLEAR N/A
are stated.
2.8 :
Outcomes are used appropriately. YES NO UNCLEAR N/A
g | The primary outcome measure for the economic YES NO UNCLEAR N/A
' evaluation is clearly stated.
2.10 | Details of the subjects from whom valuations YES NO UNCLEAR N/A
were obtained are given.
211 _ . _ YES NO UNCLEAR N/A
Competing alternatives are clearly described.
Methods to estimate the costs of the intervention
2.12 | Allimportant and relevant costs for each YES NO UNCLEAR N/A
alternative are identified.
2.13 | Methods for the estimation of quantities and unit | YES NO UNCLEAR N/A
costs are described.
2.14 | Quantities of resource use are reported YES NO UNCLEAR N/A

separately from their unit costs.
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2.15 | Productivity changes (if included) are reported YES NO UNCLEAR N/A
separately.
2.16 | The choice of model used and the key YES NO UNCLEAR N/A
parameters on which it is based are justified.
2.17 | All costs are measured appropriately in physical YES NO UNCLEAR N/A
units.
) YES NO UNCLEAR N/A
2.18 | Costs are valued appropriately.
) YES NO UNCLEAR N/A
2.19 | Outcomes are valued appropriately.
The time horizon is sufficiently long enough to YES NO UNCLEAR N/A
2.20 | reflect all important differences in costs and
outcomes.
] ) YES NO UNCLEAR N/A
2.21 | The discount rate(s) is stated.
5 5o | An explanation is given if costs and benefits are YES NO UNCLEAR N/A
' not discounted.
_ _ . YES NO UNCLEAR N/A
2.23 | The choice of discount rate(s) is justified.
5 04 | Allfuture costs and outcomes are discounted YES NO UNCLEAR N/A
' appropriately.
, o5 | Details of currency of price adjustments for YES NO UNCLEAR N/A
' inflation or currency conversion are given.
Incremental analysis is reported or it can be YES NO UNCLEAR N/A
2.26
calculated from the data.
5 o7 | Details of the statistical tests and confidence YES NO UNCLEAR N/A
' intervals are given for stochastic data.
5 pg | Major outcomes are presented in a disaggregated YES NO UNCLEAR N/A
' as well as aggregated form.
] YES NO UNCLEAR N/A
2.29 | Conclusions follow from the data reported.
5 30 | Conclusions are accompanied by the appropriate YES NO UNCLEAR N/A
' caveats.
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SECTION 3: sensitivity Analysis

In a well conducted economic study... In this study the criterion is met:
N - YES NO UNCLEAR  N/A
3.1 The approach to sensitivity analysis is given.
3, | Allimportant and relevant costs for each YES NO UNCLEAR N/A
' alternative are identified.
33 | Anincremental analysis of costs and outcomes of YES NO UNCLEAR N/A
' alternatives is performed.
34 | The choice of variables for sensitivity analysis is YES NO UNCLEAR N/A
' justified.
All important variables, whose values are YES NO UNCLEAR N/A

3.5 uncertain, are appropriately subjected to
sensitivity analysis.

The ranges over which the variables are varied YES NO UNCLEAR N/A

3.6 are justified.

SECTION 4: CONFLICT OF INTEREST

In a well conducted economic study... In this study the criterion is met:

Competing interests of members have been YES NO UNCLEAR NIA

4.1 recorded and addressed.

Views of funding body have not influenced the YES NO UNCLEAR N/A

4.2 content of the study.

ION 5: OVERALL ASSESSMENT

5.1 | How well was the study done to minimize GOOD FAIR POOR
bias?
Code: Good, Fair or Poor

5.2 If coded as fair or poor, what is the likely direction
in which bias might affect the study results?

Center for Evidence-based Policy 178



é"‘waShington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

53 Other reviewer comments:

MED Project 2011. Adapted from BMJ, NICE, and the Consensus on Health Economic Criteria (CHEC).

MED

PROJECT Methodology Checklist: Guidelines

Guideline citation (Include name of organization, title, year of publication, journal title, pages)

MED Topic: Key Question No.(s), if applicable:

Checklist completed by: Date:

SECTION 1: PRIMARY CRITERIA

To what extent is there Assessment/Comments:

11 RIGOR OF DEVELOPMENT: Evidence GOOD FAIR POOR

e Systematic literature search

e Study selection criteria clearly described

e Quality of individual studies and overall strength of
the evidence assessed

e Explicit link between evidence & recommendations

(If any of the above are missing, rate as poor)

1.2 | RIGOR OF DEVELOPMENT: Recommendations GOOD FAIR POOR
e Methods for developing recommendations clearly
described
e Strengths and limitations of evidence clearly
described

Benefits/side effects/risks considered
External review

1.3 | EDITORIAL INDEPENDENCE® GOOD FAIR POOR

e Views of funding body have not influenced the
content of the guideline

e Competing interests of members have been
recorded and addressed

5 Editorial Independence is a critical domain. However, it is often very poorly reported in guidelines. The assessor should not rate
the domain, but write “unable to assess” in the comment section. If the editorial independence is rated as “poor”, indicating a high

likelihood of bias, the entire guideline should be assessed as poor.
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21 SCOPE AND PURPOSE

e Objectives described

e Health question(s) specifically described

e Population (patients, public, etc.) specified

ION 2: SECONDARY CRITERIA, CONT.

If any of three primary criteria are rated poor, the entire guideline should be rated poor.

SECTION 2: SECONDARY CRITERIA

GOOD

FAIR

POOR

e Provides advice and/or tools on how the
recommendation(s) can be put into practice

e Description of facilitators and barriers to its
application

e Potential resource implications considered

Monitoring/audit/review criteria presented

31 How well done is this guideline?

GOOD

FAIR

29 STAKEHOLDER INVOLVEMENT GOOD FAIR POOR
' e Relevant professional groups represented
e Views and preferences of target population sought
e Target users defined
23 CLARITY AND PRESENTATION GOOD FAIR POOR
' e Recommendations specific, unambiguous
e Management options clearly presented
e Key recommendations identifiable
e Application tools available
Updating procedure specified
24 APPLICABILITY GOOD FAIR POOR

SECTION 3: OVERALL ASSESSMENT OF THE GUIDELINE

POOR

3.2 Other reviewer comments:

[This tool is adapted from the Appraisal of Guidelines Research & Evaluation (AGREE) Il tool.
The full AGREE Il tool is available from http://www.agreetrust.org/resource-centre/agree-ii/]

Description of Ratings: Methodology Checklist for Guidelines

The checklist for rating guidelines is organized to emphasize the use of evidence in developing guidelines
and the philosophy that “evidence is global, guidelines are local.” This philosophy recognizes the unique
situations (e.g., differences in resources, populations) that different organizations may face in developing

guidelines for their constituents. The second area of emphasis is transparency. Guideline developers
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should be clear about how they arrived at a recommendation and to what extent there was potential for
bias in their recommendations. For these reasons, rating descriptions are only provided for the primary
criteria in section one. There may be variation in how individuals might apply the good, fair, and poor
ratings in section two based on their needs, resources, organizations, etc.

Section 1. Primary Criteria (rigor of development and editorial independence) ratings:

Good: Allitems listed are present, well described, and well executed (e.g., key research references are
included for each recommendation).

Fair:  Allitems are present, but may not be well described or well executed.

Poor: One or more items are absent or are poorly conducted
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Appendix H. Payer Policy Summary Table

Payer

Medicare
NCD Manual
(2012),
Endoscopy,

Section 100.2

(Revised:
10/3/2003)

Aetna
CPB number:
0736

(Last review:
11/18/2011)

Coverage Summary

Medicare National Coverage Determination, Endoscopy

Endoscopy is a technique in which a long flexible tube-like instrument is
inserted into the body orally or rectally, permitting visual inspection of the
gastrointestinal tract. Although primarily a diagnostic tool, endoscopy includes
certain therapeutic procedures such as removal of polyps, and endoscopic
papillotomy, by which stones are removed from the bile duct.

Indications and Limitations of Coverage
Endoscopic procedures are covered when reasonable and necessary for the
individual patient.

CMS Region X LCDs (Washington, Oregon, Idaho, Alaska):
No LCDs identified addressing upper endoscopy.

Aetna Clinical Policy Bulletin (CPB): Upper Gastrointestinal Endoscopy
I.  Aetna considers esophagogastroduodenoscopy (EGD)/upper endoscopy
medically necessary for high-risk screening in any of the following:

A. Persons with chronic (5 years or more) gastroesophageal reflux
disease (GERD) at risk for Barrett's esophagus. (Note: After a
negative screening EGD, further screening EGD is not indicated).

B. Persons with symptomatic pernicious anemia (e.g., anemia,
fatigue, pallor, Red tongue, shortness of breath, as well
as tingling and numbness in the hands and feet) to identify
prevalent lesions (e.g., carcinoid tumors, gastric cancer).

C. Persons with cirrhosis and portal hypertension but no prior
variceal hemorrhage, especially those with platelet counts less
than 140,000/mm?, or Child's class B or C disease.

II.  Aetna considers diagnostic EGD medically necessary in any of the
following:

A. Evaluation of upper abdominal symptoms that persist despite an
appropriate trial of therapy.

B. Evaluation of upper abdominal symptoms associated with other
symptoms or signs suggesting serious organic disease (e.g.,
anorexia and weight loss) or in persons over 45 years of age.

Center for Evidence-based Policy

182


http://www.cms.gov/manuals/downloads/ncd103c1_Part2.pdf
http://www.cms.gov/manuals/downloads/ncd103c1_Part2.pdf
http://www.cms.gov/manuals/downloads/ncd103c1_Part2.pdf
http://www.cms.gov/manuals/downloads/ncd103c1_Part2.pdf
http://www.aetna.com/cpb/medical/data/700_799/0738.html
http://www.aetna.com/cpb/medical/data/700_799/0738.html

\" Washington State
o9

WA Health Technology Assessment - HTA

(‘\ Health Care Authority

Payer Coverage Summary

0

®

P.

Evaluation of dysphagia or odynophagia.
Evaluation of esophageal reflux symptoms that are persistent or
recurrent despite appropriate therapy.
Evaluation of esophageal masses and for directing biopsies for
diagnosing esophageal cancer.
Evaluation of persons with signs or symptoms of loco-regional
recurrence after resection of esophageal cancer.
Evaluation of persistent vomiting of unknown cause.
Evaluation of other diseases in which the presence of upper
gastrointestinal (Gl) pathological conditions might modify other
planned management (e.g., persons who have a history of ulcer
or Gl bleeding who are scheduled for organ transplantation,
long-term anti-coagulation, or long-term non-steroidal anti-
inflammatory drug therapy for arthritis, and those with cancer
of the head and neck).
Evaluation of familial adenomatous polyposis syndromes.
Confirmation and specific histological diagnosis of radiologically
demonstrated lesions:

1. Gastric or esophageal ulcer

2. Suspected neoplastic lesion

3. Upper tract stricture or obstruction
Evaluation of Gl bleeding:

1. For persons with active or recent bleeding

2. For presumed chronic blood loss and for iron deficiency

anemia when the clinical situation suggests an upper Gl
source or when colonoscopy results are negative

Sampling of upper Gl tissue or fluid.

. Evaluation of persons with suspected portal hypertension to

document or treat esophageal varices.

Evaluation of acute injury after caustic ingestion.

Evaluation of dyspepsia when any of the following is present:
1. Chronic Gl bleeding

Epigastric mass

Iron deficiency anemia

Persistent vomiting

Progressive difficulty swallowing

Progressive unintentional weight loss
7. Suspicious barium meal (upper Gl series)

Diagnosis of irritable bowel syndrome when other studies (e.g.,

ouhkwnN
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Payer Coverage Summary

Q.

colonoscopy, enterosocpy, ileoscopy, capsule endoscopy, and
flexible sigmoidoscopy) have negative results.
Differentiation of Crohn's disease from ulcerative colitis in

indeterminate colitis.

lll.  Aetna considers therapeutic EGD medically necessary in any of the
following:

A.
B.

C.

Banding or sclerotherapy of varices.

Dilation of stenotic lesions (e.g., with trans-endoscopic balloon
dilators or dilation systems using guide wires).

Management of achalasia by means of botulinum toxin, balloon
dilation

Palliative treatment of stenosing neoplasms by means of laser,
multi-polar electrocoagulation, stent placement.

Placement of feeding or drainage tubes (peroral, percutaneous
endoscopic gastrostomy, percutaneous endoscopic
jejunostomy).

Removal of foreign bodies or selected polypoid lesions.
Treatment of bleeding lesions such as ulcers, tumors, and
vascular abnormalities by means of electrocoagulation, heater
probe, laser photocoagulation, or injection therapy.

IV.  Aetna considers sequential or periodic EGD medically necessary in
any of the following:

A.

Surveillance of persons with Barrett's esophagus (BE) without
dysplasia. For persons with established BE of any length and
with no dysplasia, after 2 consecutive examinations within 1
year, an acceptable interval for additional surveillance is every 3
years.

Surveillance of persons with BE and low-grade dysplasia at 6
months. If low-grade dysplasia is confirmed, then surveillance at
12 months and yearly thereafter as long as dysplasia persists.
Surveillance of persons with BE and high-grade dysplasia every 3
months for at least 1 year. After 1 year of no cancer detection,
the interval of surveillance may be lengthened if there are no
dysplastic changes on 2 subsequent endoscopies performed at
3-month intervals.

Surveillance of persons with a severe caustic esophageal injury
every 1 to 3 years beginning 15 to 20 years after the injury.
Surveillance of persons with tylosis every 1 to 3 years beginning
at 30 years of age.
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Payer Coverage Summary
F. Surveillance of recurrence of adenomatous polyps in
synchronous and metachronous sites at 3- to 5-year intervals.
G. Surveillance of persons with familial adenomatous polyposis
starting around the time of colectomy or after age of 30 years.
H. Surveillance of persons with hereditary non-polyposis colorectal

cancer.

V.  Aetna considers EGD (screening, diagnostic, therapeutic, or
sequential/periodic) experimental and investigational for any of the
following because its effectiveness for these indications has not been

established:

A. EGD for routine screening.

B. Evaluation of symptoms that are considered functional in origin.
(There are exceptions in which an EGD may be done once to rule
out organic disease, especially if symptoms are unresponsive to
therapy).

C. Evaluation of metastatic adenocarcinoma of unknown primary
site when the results will not alter management.

D. Repeat EGD for persons with a prior normal EGD if symptoms
remain unchanged.

E. Routine evaluation of abdominal pain in children (i.e., without
other signs and symptoms suggestive of serious organic
disease).

F. Evaluation of radiographical findings of:

1. Asymptomatic or uncomplicated sliding hiatal hernia

2. Deformed duodenal bulb when symptoms are absent or
respond adequately to ulcer therapy

3. Uncomplicated duodenal ulcer that has responded to
therapy

G. Surveillance for malignancy in persons with gastric atrophy,
pernicious anemia, or prior gastric operations for benign disease
(e.g., partial gastrectomy for peptic ulcer disease).

H. Surveillance of healed benign disease (e.g., esophagitis or
duodenal/gastric ulcer).

I.  Surveillance during repeated dilations of benign strictures unless
there is a change in status.

J. Surveillance of persons with achalasia.

K. Surveillance of persons with previous aerodigestive squamous
cell cancer.

L. Surveillance of persons with gastric intestinal metaplasia.
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Payer Coverage Summary

M. Surveillance of persons following adequate sampling or removal
of non-dysplastic gastric polyps.

GroupHealth  No policies identified addressing upper endoscopy for people with symptoms

of GERD
Regence No policies identified addressing upper endoscopy for people with symptoms
BCBS of GERD

Washington

Center for Evidence-based Policy

186



A"‘Washington State WA Health Technology Assessment - HTA
(“ Health Care Authority

References

Aetna. (2011). Clinical Policy Bulletin: Upper Gastrointestinal Endoscopy. Retrieved March 5,
2012 from http://www.aetna.com/cpb/medical/data/700 799/0738.html

AGREE Next Steps Consortium. (2009). Appraisal of guidelines for research and evaluation Il:
Instrument. Retrieved May 12, 2011, from http://www.agreetrust.org/?0=1397

ASGE Standards of Practice Committee. (2006). ASGE guideline: Modifications in endoscopic
practice for the elderly. Gastrointestinal Endoscopy, 63(4), 566-9.

ASGE Standards of Practice Committee. (2007a). Role of endoscopy in the management of
GERD. Gastrointestinal Endoscopy, 66(2), 219-24.

ASGE Standards of Practice Committee. (2007b). The role of endoscopy in dyspepsia.
Gastrointestinal Endoscopy, 66(6), 1071-5.

Barkun, A.N., Crott, R., Fallone, C.A., Kennedy, W.A., Lachaine, J., Levinton, C,, et al. (2010). A
one-year economic evaluation of six alternative strategies for the management of
uninvestigated upper gastrointestinal symptoms in Canadian primary care. Canadian
Journal of Gastroenterology, 24(8), 489-498.

Barton, P.M., Moayyedi, P., Talley, N.J., Vakil, N.B., & Delaney, B.C. (2008). A second-order
simulation model of the cost-effectiveness of managing dyspepsia in the United States.
Medical Decision Making, 28, 44-55.

Bowrey, D.J., Griffin, S.M., Wayman, J., Karat, D., Hayes, N., & Raimes, S.A. (2006). Use of alarm
symptoms to select dyspeptics for endoscopy causes patients with curable esophagogastric
cancer to be overlooked. Surgical Endoscopy, 20(11), 1725-1728.

Centers for Medicare and Medicaid Services. (2012). Medicare National Coverage
Determinations Manual, Section 100.2, Endoscopy. Retrieved March 7, 2012 from
http://www.cms.gov/manuals/downloads/ncd103c1 Part2.pdf

Connor, M.J., Weston, A.P., Mayo, M.S., & Sharma, P. (2004). The prevalence of Barrett's
esophagus and erosive esophagitis in patients undergoing upper endoscopy for dyspepsia in
a VA population. Digestive Diseases & Sciences, 49(6), 920-924.

Delaney, B.C., Moayyedi, P., & Forman, D. (2003). Initial management strategies for dyspepsia.
The Cochrane Database of Systematic Reviews, Issue 3.



http://www.aetna.com/cpb/medical/data/700_799/0738.html
http://www.agreetrust.org/?o=1397
http://www.cms.gov/manuals/downloads/ncd103c1_Part2.pdf

A"‘Washington State WA Health Technology Assessment - HTA
(‘\ Health Care Authority

Delaney, B., Ford, A.C., Forman, D., Moayyedi, P., & Qume, Michelle. (2008). Initial
management strategies for dyspepsia. The Cochrane Database of Systematic Reviews, Issue
4.

Duggan, A.E., Elliott, C.A., Miller, P., Hawkey, C.J., & Logan, R.F. (2009). Clinical trial: a
randomized trial of early endoscopy, Helicobacter pylori testing and empirical therapy for
the management of dyspepsia in primary care. Alimentary Pharmacology and Therapeutics,
29(1), 55-68.

Ford, A.C., Qume, M., Moayyedi, P., Arents, N.L.A., Lassen, A.T., Logan, R.F.A., et al. (2005).
Helicobacter pylori ‘test and treat’ or endoscopy for managing dyspepsia: An individual
patient data meta-analysis. Gastroenterology, 128, 1838-1844.

Garcia-Altés, A,, Rota, R., Barenys, M., Abad, A., Moreno, V., Pons, J.M.V., et al. (2005). Cost-
effectiveness of a ‘score and scope’ strategy for the management of dyspepsia. European
Journal of Gastroenterology & Hepatology, 17(7), 709-719.

Giannini, E.G., Zentilin, P., Dulbecco, P., Vigneri, S., Scarlata, P., & Savarino, V. (2008).
Management strategy for patients with gastroesophageal reflux disease: A comparison
between empirical treatment with esomeprazole and endoscopy-oriented treatment.
American Journal of Gastroenterology, 103(2), 267-275.

Goswami, B.D., & Phukan, C. (2012). Clinical features of functional dyspepsia. Journal of the
Association of Physicians in India, 60(Suppl), 21-22.

Kahrilas, P.J., Shaheen, N.J., & Vaezi, M.F. (2008). American Gastroenterological Association
Institute technical review on the management of gastroesophageal reflux disesase.
Gastroenterology, 135, 1392-1413.

Kahrilas, P.J., Shaheen, N.J., Vaezi, M.F., Hiltz, S.W., Black, E., Modlin, .M., et al. (2008).
American Gastroenterological Association Medical Position Statement on the management
of gastroesophageal reflux disease. Gastroenterology, 135(4), 1383-91, el-5.

Kjeldsen, H.C., Bech, M., & Christensen, B. (2007). Cost-effectiveness analysis of two
management strategies for dyspepsia. International Journal of Technology Assessment in
Health Care, 23(3), 376-384.

Klok, R.M., Arents, N.L.A., de Vries, R., Thijs, J.C., Brouwers, J.R.B., Kleibeuker, J.H., et al. (2005).
Economic evaluation of a randomized trial comparing helicobacter pylori test-and-treat and

prompt endoscopy strategies for managing dyspepsia in a primary-care setting. Clinical
Therapeutics, 27(10), 1647-1657.




A"‘Washington State WA Health Technology Assessment - HTA
(“ Health Care Authority

Lacy, B.E., Weiser, K., Chertoff, J., Fass, R., Pandolfino, J.E., Rickter, J.E., et al. (2010). The
diagnosis of gastroesophageal reflux disease. The American Journal of Medicine, 123(7),
583-592.

Madan, K., Ahuja, V., Gupta, S.D., Bal, C., Kapoor, A., & Sharma, M. P. (2005). Impact of 24-h
esophageal pH monitoring on the diagnosis of gastroesophageal reflux disease: Defining the
gold standard. Journal of Gastroenterology & Hepatology, 20(1), 30-37.

Makris, N., Barkun, A., Crott, R., & Fallone, C.A. (2003). Cost-effectiveness of alternative
approaches in the management of dyspepsia. International Journal of Technology
Assessment in Health Care, 19(3), 446-464.

Marmo, R., Rotondano, G., Piscopo, R., Bianco, M.A., Russo, P., Capobianco, P., & Cipolletta, L.
(2005). Combination of age and sex improves the ability to predict upper gastrointestinal
malignancy in patients with uncomplicated dyspepsia: A prospective multicentre database
study. American Journal of Gastroenterology, 100(4), 784-791.

Methods Guide for Effectiveness and Comparative Effectiveness Reviews. AHRQ Publication No.
10(11)-EHCO63-EF. Rockville, MD: Agency for Healthcare Research and Quality. August
2011. Chapters available at: http://www.effectivehealthcare.ahrg.gov/index.cfm/search-
for-guides-reviews-and-reports/?productid=318&pageaction=displayproduct

Rossi, A., Bersani, G., Ricci, G., Defabritiis, G., Pollino, V., Suzzi, A., et al. (2002). ASGE guidelines
for the appropriate use of upper endoscopy: Association with endoscopic findings.
Gastrointestinal Endoscopy, 56(5), 714-719.

Scottish Intercollegiate Guidelines Network (SIGN). (2009). Critical appraisal: Notes and
checklists. Edinburgh: SIGN. Retrieved November 15, 2010, from
http://www.sign.ac.uk/methodology/checklists.html

Sobieraj, D.M., Coleman, S.M., & Coleman, C.I. (2011). US prevalence of upper gastrointestinal
symptoms: A systematic literature review. American Journal of Managed Care, 17, e449—
e458.

Spiegel, B.M.R., Vakil, N.B., & Ofman, J.J. (2002). Dyspepsia management in primary care: A
decision analysis of competing strategies. Gastroenterology, 122(5), 1270-1285.

Tack, J., Talley, N.J., Camilleri, M., Holtmann, G., Hu, P., Malagelada, J.R., et al. (2006). Function
gastroduodenal disorders. Gastroenterology, 130(1), 1466-1479.

University of Michigan Health System (UMHS). (2007). Gastroesophageal reflux disease (GERD).
Ann Arbor (MI): University of Michigan Health System. Retrieved February 1, 2012, from
http://cme.med.umich.edu/pdf/guideline/GERDO7.pdf



http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?productid=318&pageaction=displayproduct
http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?productid=318&pageaction=displayproduct
http://www.sign.ac.uk/methodology/checklists.html
http://cme.med.umich.edu/pdf/guideline/GERD07.pdf

A"‘Washington State WA Health Technology Assessment - HTA
(“ Health Care Authority

Vakil, N., van Zanten, S.V., Kahrilas, P., Dent, J., Jones, R., & the Global Consensus Group.
(2006). The Montreal definition and classification of gastroesophageal reflux disease: A
global evidence-based consensus. American Journal of Gastroenterology, 101(8), 1900-
1920.

Veldhuyzen van Zanten, S.J., Thomson, A.B., Barkun, A.N., Armstrong, D., Chiba, N., White, R.J,,
et al. (2006). The prevalence of Barrett's oesophagus in a cohort of 1040 Canadian primary
care patients with uninvestigated dyspepsia undergoing prompt endoscopy. Alimentary
Pharmacology & Therapeutics, 23(5), 595-599.

Westbrook, J.1., Duggan, A.E., Duggan, J.M., & Westbrook, M.T. (2005). A 9 year prospective
cohort study of endoscoped patients with upper gastrointestinal symptoms. European
Journal of Epidemiology, 20(7), 619-627.

You, J.H., Wong, P.L., & Wu, J.C. (2006). Cost-effectiveness of helicobacter pylori "test and
treat" for patients with typical reflux symptoms in a population with a high prevalence of H.
pylori infection: A markov model analysis. Scandinavian Journal of Gastroenterology, 41(1),
21-29.




